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Chapter One

Introduction

The purpose of this chapter is to review the results of
some 35 studies which have attempted to relate systematically
observed teaching behaviors to adjusted measures of student
achievement, .

Fifteen years ago, two reviews were written about the
relationship of teacher characteristics and behaviors with measures
of student achievement (Morsh and Wilder, 1954; Ackerman, 1954).

In 24 of the 25 studies reported by those reviewers, the teacher
characteristics included presage variables such as age, intelligence,
experience, or scores of the teacher on personality tests; and the
teacher behaviors wure assessed by rating scales marked by students,
supervisors, or the investigator. The revicewers concluded that the
results of the studies were contradictory and inconsistent, and
recomnended the use of systematic obsetrvation techniques in future
studies of teacher behaviors which may be related to pupil achieve-
ment $

. Because the a .ual behavior of the teacher in
the classroom {s ruch an important factor, it {s
necessary to devise mei.ns of observing and re-
cording this behavicr, Methuds must be uoed in
vhich only & minimum of {nference is allowed....
Such a process does supgest a potentially wider
range of investigation which it is loped wiil
provide more relizble information in the areas
of teacher effectiveness and pupil change
(Ackerman, 1954, pp., 286-287).

Propocals of this sort were well received In the educational
community, and soon m2ny workers werc developing ovjective, reliable,
observaticnal category systems which did not rate but counted the
frequencies of specified teacher behaviors. Eighty different category
systems for classroom observation have been collected in the 15 volume
anthology, Mirrors for Behavior (Simon and Boyer, 1970); at least
eighty others could be uncovered with little effort,
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It is relatively easy to develop observational systems and
obtain high interrater agreement. The majority of investigators
have used their systems to describe teaching (e.g., to repcrt that
classrooms have a certain proportion of teacher talk, pupil talk,
divergent guestions, use of pupil ideas, or evaluation by public
private criteria). But at some point we should ask which of the
hundreds of behaviors that can be objectively and reliably counted
ire related to pupil growth. Many of these behaviors ought to have
significant correlations with pupil growth, but as Gage has noted,
"We have bren fooled before in educational research and I, for one,
shall rest uneasy until the evidence on these plausible but undemon-
strated cornections is in" (Gage, 1966, p. 35).

Some evideuce is in, This review focusses upon investi-
gations in which category systems have been used for something nore
than description and in which attempts have been made to determine
specific relationships between what a teacher does and what pupils
learn. It is offered as a sympathetic review.

Selectjion of Studies

The major studies in this teview are those in which the
investigators used the natural setting to find relationships between
specific teaching behaviurs and pupil achievement. All these studies
are labeled correlational, although & number of investigators used
an F-test or a t-test to determine the level of significance of
their findings.

Independent Variables

In order to sharpen our focus, the only studies celected
for thie review were those in which classroom observational categoxy
systems were used to code speci{fic tecacher behaviors. Following
the fnitial recommendations of Ackerman (1954), recent reviewers
(Gage, 1969; Rosenshine, 1970) referred to such variables as "low
inference messures™ because the items in the observational category
systems focus upon specific, denotable, relatively objective behav-
lors such as "teacher repetition of student ideas,” or "teacher asks
evaluative question," and because these events are recorded as
frequency counts.
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Classroom observational rating systems have been classified

as '"high inference measures" because they lack such specificity,
Items on rating instruments such as '"clarity of presentation," "en-
thusiasm,’” or "helpful towards students' require that an observer
infer these constructs from a series of events. In addition, the
observer must also infer the frequency of such behavior in order to
record whether it occurred "consistently," "sometimes," or 'never,"
according to whatever set of gradations is used in the scale of an
observational instrument. To a reader, the statement that a teacher
repeated student answers 7% of the time is much more specific than
the statement that a teacher was sometimes helpful towards students,
Gage (1969) has noted that it is difficult to translate such dimen-
sions as "responsive,” "clear," or "achievement oriented" into
specific ways of behaving.

In this veview, only studies which employed low inferencc
measures are included. The results on all observational studies of
teaching (i.e., those which vsed observational category systems,
observer rating scales on specific behuviors, and student question~
naires) are currently being brought together in a single volume
(Rosenshine, in preparation), The major significant resualts to
date have been summarized (Rosenshine and Furst. in press) and are
presented as an appendix to this report. '

Dependent Measures

In order to focus this review further, measures of student
achievement were the only dependent measures considered. Other
criterion measures (which were also studied in some of the investi~
gations reviewed below) include student interest, student liking for
teacher, emount of homework turned in, type of student questions,
emount of level of student participation, or work oriented behavior,
but they were not considered in this review. These measures were
excluded because the strength and consistency of the correlation
between these measures and residual class mean achievement scores
has not been adequately established, In additfion, many of these
measures appear to be of ruiiicien: educatfonal concer to merita
separate ruvview on the relationship between specific teacher behav-
iors and student growth in these areas. Results on the relationships
between teaching behaviors and other criterion variables such as
student creativity, student anxiet;, or student attitudes towards
school and school subjects were also excluded because these areas
8lso appecar to merit & separate review.
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Number of Studies

Approximately 35 studies are included in this review. The
precise numbex cannot be specified because several studies were not
"completely independent of each other., For example, Harris et al,
(1968) studied the same teachers across two yeaxs, but the students
were different in each analysis. Should this be counted as one or
two studies? In the study by Powell (1968), the same students were
studied 2~ross two years, but the students had different teachers.
In the two studies reported by Wailen (1966), the two samples of
teachers and students were independent, but they weve observed by the
same raters. Decause of this overlap, and because different reviewers
might classify tbe number of studics reported by the above investi-
gators differently, no nore precise term than “approximat~ly 35
studies" can be applied,

Some studies were excluded {rom this review because the
nurber of teachers was less than 10, or because residual achievement
scores were not obtained. Other studies may have been onmitted
because the reviewer was unaware of them., I would greatly appreciate
any reference to additional process-gfoduct studies.

Limitations in Comparing Studies and Using Results

Usuaily the conducting of this type of research includes
four steps: (1} develop an instrument which cai be used systemati-
cally to record the trequency of certain, specified teacher behaviors,
(2) use the instrument to record the classroom behaviors of teachers
and their pupils, {3) rank the classrooms according to a measure of
pupil achievement adjusted for the initial diffcrence among the
classes, and {4) determine the behaviors whose frequency of occur-
rence is related to the adjusted class achievement scores.

As might be expected in a new arca of study, the investiga-
tors differed widely in the procedures which they used in order to
conplete each of the abuve four steps. The variety of procedures
rmakes it post difficult to compare and synthesize the studies in this
‘arca. In addition, there are unresolved methodological problems at
cath of these four steps which further complicate the comparison of
the studies, the evaluution of the results, and the strength of any
"reconmendation for the use of tlese findings in teacher training

RIC
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(Cf., Biddle, 1967; Meux, 1967; Roscnshine and Furst, in press;
Rosenshine, 1970c). Some of the difficulties most revlevant Lo the
reading of this review and the independent evaluation of my syn-
thesis are elaborated below. The difficulties are considered
under cach of the four steps.

1 & 2. Developing and Using an Observatiopal Instrument

The observational instruments described in this review
contain a set of non-cvaluative, relatively objective categories to
describe what goes on in the classroom. In the process of davel-
oping inter-rater agreement, each investigator had to develop many
ground rules to clarify distinctions between such items as "questions -

“shout content'" and "questions that stimulate thinking' (Perkins, 1964},
and “praise and encouragement' and "usc of pupil ideas" (Flanders,
19465), Some veports included detailed descriptions of the coding
protocols (e.g., Bellack et al,, 1966; Spaulding, 1965), vhereas
others provided only the names or short definitions of the observed
behaviors. The reports that did not include detailed protocols
require the reader to make more than a ninimum of inference iu
interpreting the results of the studies, For example, although
nine investigators employed the Interaction Analysis system (Flanders,
1965) for recording classroow behavior, only one investigator
(Snider, 1966) specified the ground rules used to distinguish be-
tveen different categories. Although each investigator reported
high inter-rater wveliability, the degree of inter-investigation
reliability remains uncertain: we do not know whether raters trained
by Flandexs (1965), Soar (1966), or Furst (1967) would have agreed in
their scoring of behaviors if they all viewed the same classxoom.

The possibility of systematic differences between investigators who
are using the same category system can be cmpirically tested by
having a number of investigators who use the same category system
(c.g., Flanders' Interaction Analysis) code the same set of audio-
tapes or videotapces and determining the amount of agreement or
disagreement between them. Although such studies have been proposed,
I have not read of the results of any such study.

The possibility of systematic differeaces between different
investigators is increased when categories are developed which are
relatively ambiguous (or high-inference). For example, the category
in the Flanders system labeled "teacher vuse of student ideas' has
been subjected to different interpretation by different investigators.

hY
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Even the same investigators have differed in the exact definltion of
"low inference" variables. In the first edition of the booklet fro=* = ..
viding & complete description of Flanders' Interaction Analysis

system, Flanders and Amidon (1963) wrote thact teacher siatements

wvhich are repetitions of a student's words are coded as *'Category

3." 1n a later edition (Flanders and Amidon, 1967), the.samc behavior
was placed in 'Category 2" (praise). Later, Flanders (1970) wrote

that repeating the main words a student said is a subcategory of
"Category 3" (Use of student ideas).

Becausc of the possibility of systematic differences between
observers at different institutions, the low inference systers described
in this review might best be called relatively objective observational
instruments, Therefore, it is difficult to compare the results of
studies by different investigators, and even more difficult to suggest
the specific behaviors which might be taught in a teacher training
program. This problem of conceptual clarity might be overcome; at
present, it appears to an artifact of this relatively new approach to
the study of classroom Instruction.

3. Determining Student Achicvement

The second phase of any process-product study is rankiung
the classrooms on some measure of achievement. There are at least
two pioblems in Interpreting the results in this area: the method of
conputing the measures of student gain, and the comparability of
different achievement tests,

Residual Gajn Measures. In all the studies selected for
inclusion in this review, regression procedures were used to adjust
the posttest scores for measures of inftial achicvement and/or
aptitude, Although the adjustment procedures were usvally labeled
analysis of covariarce or residual gain scores, the specific proce-
durcs differed from study to study, The investigators also diffcred
in the variables which they used as covarfates, Some used a single
subject srea pretest; some used multiple subject areca covariates;
some vred measures of learning aptitude; some used achievement and
aptitude covarfates. The extent to which different statistical
procedures would have yielded diffevent results is.a topic of recent
discussion (Cf. Couts, 1966; Lord, 1962; Vallen and Wodtke, 1963).
Indeed, the appropriateness of eny residual gain procedure in
situations in which random assignment waz mot possible and in
vhich systematic differences may cxist on variables other than
the covariate (s} has been questioned (Cronbach and Furby, 1970).

'w"‘ .
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Piffevent CGriterion Instruments. The problems of computing
residual gain scores aside, some studies have beon conducted ir which
secmingly similar criterion instruments héve yielded different
neasures of class mean residual gain, so that the rorrelations be-
twe:n teacher behavior and student achievement were different with
differeat iunstruments, For example, Snider (1966) used both the
Hew Yor' State Regents Exam and the Cooperative.Physics Test as his
criterion instrunments, yet teacher behaviors which were related to
residual gain measures on one instruuent were not significantly
related on the cther. In a study of teacher uatings, Chali and
Feldmnan (1966) found that teacher ratings which were significantly
related to student achievement in reading on the Stanford Achievement
Test were not signific ntly related to scores on the Fry Reading Test
or the Gates Reading Test. Finally, teacher bchaviors vhich were
significantly related to reading achievement but not arithmetic
achievement in one study, showed the opposite Yesult in another
study.

As this review was written, I found myself referring to
“significant. results" if a significant correlation was obtained on
one or two of four criterion instruments. Such a slip appears
natural wher one is attempting to find teaching behaviers that yield
consistent correlations with student achievement. Therc remains the
possibility that results wiich were significant when one criterion
instrument was used, might not have been s;gnlflcant 1f another
instrumeat had been used, and vice versa.

Determining Significant Relationshig§1

The statistical procedures which the investigators used to
relate teacher behaviors and student achievement were varied and are not

e

11n all instances in whicl: the sord "significant” is used in this
report, the term is taken to mean results which were statistically signifi-
cant at the .05 level of confidence or better, No otlier meuning of the
term js used of irplied, In this report, "significant findings" are
limited to statistically significant findings; no implication of
educational significance s intended unless the educatfonal - aluc
of the findings s discussed in the text, The veader is ancouraged
to reinterpret the results and to suggest their educational relevance.

14
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casily compared. In general, threc types of statistical procedures
were used: Simple correlation, Infercntial statistics, and factor
analysis.

i

Simple Correlation, S&imple correlation was the most fre-
quently used statistical technique and was employed in 20 studies,
Almost all che investigators computed product-moment correlations,
although one used rank ocrder correlations (Cook, 1967) and one in-
vestigator computed a tau (LaShier, 1967), Few of the investizators
computed more than 10 correlations. Tn some cases, however, a large
number of correlations was computed in an effort to explore a variety
of hypotheses. For example, Wright and Nuthall (1970) computed 37
simple ccorrelations between neasures of teacher behavior apd student
achievement, and six of these correlations were significant at the
.05 level. Unfortunately, we do not know wlhich two of these might
have occurred by chance.

The interpretation of factor loadings created difficulty in
assessing whether or not significant results were obtained. For
exanple, in the study by Soar (1966), the variable 'teacher non-
verbal affection” had a loading of .56 on a factor which had a signi-
ficant correlation of .30 with residual gain in vocabulary. Jecause
of the size of the loadinp and the factor correlation, ''teacher non-
verba) affection” camnot be said to be a sipuificant variable by it-
self; yet, it cannot Le labeled a non-significant variable because it
Yoaded on 2 significant factor. In the sunmary of each set of results
in Chapters Two through Five, variables which loaded on a significant
factor were included as vepresenting significant results, although
neither the factor scores nor the factor loadings was included when
the range of rs was given in the body of the text.

In sowe cases a varioty of affective and cognitive variables
loaded on the same factor so that the same factor secmed reievant
under a number of nlassifications. In developing the integrative
tables below, factors were included under a specific variable if it
contained loadings for variables which appeared relevant to the par-
ticular table. In order to conserve space, whenever a factor appeared
on a number of tables, only those variahles relevant to the particular
table (or set of varfables under discussicn) were presented. In order
to integrate the factor analytic studies with the others, they were
classified according to variables, and each factor was repecated on
every table which focused on a variable on that factor. For exanmple
the same factor in the study by Spaulding (1965) appears in the tables
on disapproval (Teble 1.1), praisc (Tabic 1.3), and task oriented

ERIC
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(Table 3.2}. In cach imrstance, only thosc variables relevant to the
variahle under consideration are prescnied, Instecad of repeating all
the loadings of .40 or above on that factor. The appropriate factor
loadings are given in cach table, and these loading, ar: correlations
with the factor score, not correlations with achievenent.

Variation in statistical procedures. The variety of statistical
proceﬁﬁfzéuﬁgEﬁnﬁhﬁes'éompnrison and synthesis of the results
extremely difficult, and makes any conclusions hazardcus. The fact
that an investipator reported results as statistically sipnificant
does not mean that he would have obtained afgnificant results if

he had used other analvtic procedures. Similarly, non-sipgnificant
results night have bean significant if other analytic procedures

had been used.

Cne estimate of the pouer of different statistical procedures
night be obtained by examining t.e results of five studies in which
both correlational and inferential statistics were used to analyze
the results. In all the siudic *, the level of significance was
drastically reduced vhen a correlation was computed, and statisti-
cally significant results remained in only onc study. In that
study, a probability of .00) which was obtained when extremes of
teachers were selccted and students were used as the sarpling unit
(Morrisen, 1966) was reduced to a probability of .05 when a corre-
lation was computed using all teachers (Flanders, 6th grade, 1970).
In the other studies, results vhich were significant at the .01
level when an F or t was computed, were not significant at the .10
Jevel when an r was computed (Furst, 1967; Soar, 1966; Flanders,
8th grade, 1965 and 19720). 1In one instance a Critical Ratio reported
Rt a probability greater than .00l when students vere the sampling
unit, became a correlation of .48 (p> .10) when a correlation was
computed using class means. These results supgest that it is casier
to obtain statistically significant results when infercntial statis-
tics are used.

Statistical significance. This revicwer belfeves that statis-
tical significance in 1tself is not a sufficient criterion for
accepting or rejecting the rossibility of a relatfonship between a
teacher behavior snd student achficvement. & correlation coefficient
of .20 is educationally meaningless no matter how many asterisks
follow the corfficlent. But a series of studies on the same vari-
able, all yielding positive correlations of .20 can be indicative
of a consistent relationship which 4s worthy of atteutfon whether
or not the cocfficients are stati{stically signlffcant. [he reader
is supplied with all the information which this reviewer uscd to
nake his decf{sfons, and ie encouraged to inspect the data in this
review and in the orfginal studfes and reach alternative conclu-
efons accerding to his purposes.
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Lorrelation and Causation

Different purposes dictate different designs. If the purpose
of the investipation is to differentiatc between high~, uiddle~,
and low-achieving teachers so that this information can be used
in subsequent experimental studies, then inferential desirns would
seem most appropriate, At thr same time, the reader should note
that this review, in the tradition of studies of teacher effective-
ness, does not focus on studies in which teachers have been trained
to exhibit certain behaviors. Rather, the focus is upon those
studies in which naturally occurrirg teacher behaviors have been
related to measures of student achievement. The results of such
corrclational studies should not be taken as indicators of causa-
tion.

Because of the variety of statistical procedures used in these
studies, a common term, “significant relatjonship,” was used to de-
scribe all significant results regardless of the statistical proce~
dure which vas used.

Limitations of Results

Given the problens in developing and using ohservational
category systemg, In calculating student gain, and in relating
observed behaviors to student achievement, and conclusions reached
in this review must he seen as exlremely tentative,

When the proposal for this review was written, it wes hoped
that thare would be sufficient consistency in the results to allow
some of the best findings to be used in teacher education programs.
Currently, such a hope appears to be beyond the availakle data,
Perhaps “he best we can do at present is to vies the most promising
variables in this review as hypotheses for future experimental
studies. In such a framzuvork, questfons of design, Inter-investi-
gatoxr reliability, snd statistical procedures become less crucial,
It now appears that the best use of these results is not in train-
ing teachers to behave in cecrtain ways; rather, the best hope may
be in designing and conducting experimental studies to determine
vhether training tecachers in the most promising varfables can
result fn enhanced student achievement.

16
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The last linc of the box descrihing the study contains the
length of time between pretest and posttest, or the length of time
of the instructional period. Within the text, studies in which the
instructioneal period was cne hour or less are frequentiy described
as "short torm' studies. Studies whose instructional pericd vas
one semester or longer were described as "long term" studics. A
"semester' is approximately five months long. Studies which were
conducted across a school year were identified as lasting "two
semesters.” A term such as "two semesters" is only an approxima-
tion beczuse investigators differed in the time they selected for
administering the pretest. In many cases the investigator (s) ad-
ministered the pretest during the first or second month of the
school year. PBut some investigators chose to use as pretests the
standardized achievement tests which had been administered at the
end of the previous school year,

The identical descriptive left-hand box was used each time
different variables from a study were discussed within the foliow-
ing chapters. For example, the study by Soar (1966) appears in
Chapters two, Three, Four, and Five and appears in morc than one
place within these chapters. Therefore, these tables were deviloped
to provide relevant information each time different aspects of the
study were mentioned.

Middle and Right-side Coluans. The second and third coluwmns
contain the significant and non-significant results for cach study.
"Significant' refers to statistical significance at the .05 Jevel
of confidence or better. Results which arc significant at the .05
level are indicated by a single asterisk (%), Following the usual
conventions, two asterisks (%) refer to significance at the .01
level or better, and three asterisks (#%%) refer to the .001 level,
Results significant at the .01 level are marted with the footnote

‘(a).

Most of the investipators uscd correlational statistics to

- xelate teacher behavior and student echievement; however, some in-
vestigators used inferential statistica such as analysis of variance
{or covariance) or a t-ratio. In the tables, the type of statistic
which was used i{s identified in the first line of the cell describ-
ing each of the sfgnificant and non-significant results. In summa--
rizing the results of these studies, the term "relationship" is
sometimes used, even though some of the investigators cmployed in-
ferential statistics. Some fnvestigators used both correlational
and inferential statistics, and whenever possible, this reviewer
rcanalyzed studies fn which only inferential statistics were used
fn order ta present the results obtained using bath procedures.
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One study (Hunter, 1908) was completely reanalyzed by this reviewer
in order to provide data on correlational procedures using the
class as the statistical unit.

In some investigations, five or six criterion variables were
used, and only one or two were significant., In those cases, the
significant results and the tests were presented in the center
column. When all tests in the battery ylelded significant results,
the nedian correlation was presented in the middle column. This
median correlation was expresscd by the abbreviation "med." or "mdn,"
If sipgnificant results were obtained on one of five criterion tests,
then the single significant correlation was presented in the middle
column, and the wmedian correlation for the five tests was preseuted
in the right-hand column under ‘'mon-significant results." These
procedures were adopted in order to relieve the reader of the
burden of reading even Jonger lists of results.

HMost of the fnvestigators who used an F-test used a one-factor,
two-level analysis of variance (or covariance) procedure, Tn
those few cases wherc the investipator split his sample into three
groups, this fact is indicated by the words "trichotomized sample.”

18
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Jxplanation of Tables

The tables in Chapters Two, Three, Four, and Five represent
an effort to compress a great deal of informatisn into readable
form. They represent the best solutien which the reviewer and his
advisers found fei the problem of presenting the reader with com-
plete, yet mapageable Information.

Left-hand Dox. The major identiffcation of each study is in
the box in the left hand column, The first line (s} give the inves-
tigator and the year of publication., The next line gives the grade
level (s) of the student. The conventions followed in the U.S.A,
are used to i1dentify the grade levels. First grade students arc
usually six years oldjeighth grade students are thirteen years old,

The grade level is followed by the major subject area covered
in the eriterion instrument (s). The teim "General" was used when-
ever a8 battery of achlevement tests covering a large nunber of sub-
Ject areas was administered. The specific tests used in each in-
vestigation are also given In the second colunn of the identifica-
tion tables at the end of this introduction.

The number of teachers fn each study is presented In parenthe-
sis. A notation such as (15 tchrs) indicates that there were 15
teachers in the sample and all teachers were used in the analysis.
A mtation suvch as (16/55 tchrs) indicates that of the oripiunal
sample of 553 teachers, 16 teachers vho were either high-achieving
or low-achieving were selected for analysis., Vhenever possible,
further descriptive information was included In the text.
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1.4
Interaction Analysis

Because eight of the studies discussed here have used Interaction
Analysis (TA) to describe teacher and pupil behavior and two others have
used modifications of the TA categories, it is neccessary to describe the
categories, the use of the matrix, and the development of variables from the

cells of the matrix.

IA refers to the systematic observational procedures developed
by Flanders (1965). (Cf. Amidon and Flanders, 1967.) All verbal class-
room bchavior is coded into one of ten categories:

Teaacher accepts student feelings

Teacher praises or encourages student

Teacher accepts or uses student idea

Teacher asks question

Teacher lectures

Teacher give directions

Teacher criticizes student or justifies authority
Student predictable response

Student initiated response

Silence or confusion

OO~ W N -
P

-

—

Every three seconds (or more often {f the behaviors change
more frequently) the observer notes which category best describes the
ongoing behavior. The result is a record of classroom behavior ex-
pressed in a two-dimensional 10 X LO matrix which is devzloped by pair-
ing each category number in the sequence with the number that follows it.
Frequencies in specific cells refer to the number cf tiwes one behavior
followed another (see Figure 1), For ecxample, entries in the cell form-
ed by row 4 and column 8 (area K in rigure 1) refers to the nurber of
times a teacher question was followed by a predictable pupil respcnse.

Tallies in the 3-3 cell indicate the extended use of a pupil's idea,
or three seconds of repeating or claborating a pupil idea followed by
additional repetition or elaboration,

After the matrix has been constructed, investigators use various
combinations of some of the 100 cells to develop variables descriptive
of types of teaching behavfors. Coats (1%66) described twenty-seven
varisbles developed from the matrix, and at least twenty more have been
developed by others.

This large number of varfables has resulted in some confusion
when different investigators applivd the same label to different comlfna-
tions of cells, ¢r labeled the same combinations of cells with different
titler, For exanple the terms 1/d and Revised 1/D refer to the jdentical
combination of cells (Table 1.1). The reader of a rescarch report should
be careful to check the operatioral definftions given by the jinvestigator
avd should not assume that all investigators use the same variables when
they refer to a "direct" or an "indirect" teacher,

The operational definftions of some of the common TA variables
which will be discussed fn this review are presented in Table 1.1,

ERIC

oN




o ~3 [+ w

10

Figure 1

Selected Interaction Analysis Variables
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Takle 1,1

Definitions of the Independent Variables

Name

¥/D ratio

i/d ratiuv

ifd ¢

i/d 9

i/d 6-9

extended indirect

cxtended direct

extended ifd ratlo

ERIC

Aruitoxt provided by Eic:

Definitions

Ratio of the number of tallies in
colurins 1-4 to the number of tallies
in columns 5-7 (ratio of arca B to
area C in Figure 1),

Ratio of th2 number eof tallies in celumns
1-3 to the number of tallies in columns

6 and 7 (ratio of area A to area C in
Figure 1),

The ifd ratio only for row 8 (ratio of
area G} to are Hp).

The i/d ratio only for row 9
(ratio of area G, to area Hp ).

The 1/d ratio for rows 8 and 9 (ratio of
area G; + G, to area H) + 1 ).

Percentage of tallies in the following
cells: 1-1, }-2, 1-3, 2-1, 2-2, 2-3,
3-1, 3-2, 3-3 (area E),

Percentage of tallieS in the followving
cells: 6-6, 6-7, 7-6, 7-7 {(area ¥).

~ Ratio of the number of extended indirect

Ltallied to the rumber of extended direct
tallied (ratio of area E to area F).
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TABLE 1.2

Complete List of Studies and

STUDY

Anthony, 1967
5th = General
{21 tchrs)

One sewrcster

’

Birkin, 1967
5th - Reading
(34 tchrs)

20 wecks

Conners and
Eisenbarg, 1966
(38 tchrs)

6 weeks

Cook, 1967
10th - Biology
(8 tchrs)

Two semecsters

Flanders, 1970
2nd ~ General
(15 tchrs)

Two semesters

1.1?

Test Instrumants

POSTTEST

Stanford
Achievement
Tests {Average
Score}.

Silent
Reading
Tests

Peabody Picture
Vocabulary
Test

Jowa Tests of
Educational
Developuent

Watsrn-Glaser
Critical
Thinking
Appraisal

Processes of
Science Test

BSCS Comprehensive
Final Exan

Stanfoud
Achievement
Tests (Mean
Scorc)

Two semesters

ERIC
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. STUDY

Flanders, 1970
4th - Sonial Stud.
(16 tchrs)

Two weekos

Flanders, 1970
6th ~ Gemneral
(30 tchrs)
Two semesters

Flanders, 1970
7th ~ Social Stud.
(15 tchrs})

Two weeks

Flanders, 1970
8th - Math

(16 tchrs)

iwo weeks

Flanders (1965)
7th - Socizal Stud.
(15 tchrs)

Two weeks

Flanders (1965)
8th - Math
(16 tchrs)
Two weeks

Furst, 1967

10th and 12th
grades - Social
Studies

{15 tchrs)

Four one-hour
lessons

O

POSTIEST

Special social-
studies unit

Two weeks

Hntropolikan
Achicvement
Tests (Mean
Score)

Two Semesters
Special social-
studics unit
Two weeks
Special math
unit

Two weeks
Soecial

Social studies
Unit

Special Math
Unit

Special
tests

ERIC
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STUDY

Harris and Serwer,
1966

1st - Reading

(48 tchrs)

Two semesters

Harris et al.,
1968

2nd - Reading
(38 tchrs)

Two semesters

Hunter, 19588
Educationally
Handicapped
Children,
ages 8 to 14
(11 tchrs)
Twoe semesters

Kleinman, 1964
7th, 8th -
Science
(6 of 23 tchrs)
Cross~sectional study

LaShier, 1967
8th - Biolopy
(10 tchrs)
Six weeks

Medley ard Mitzel
1959,

3rd thru 6th -
Reading

(49 tchrs)

Two semasters

POSTIEST

Stanford
Achievement

Tests.

(Scparate scores
for word reading,
para. meaning,
vocabulary,
spelling

word study skills)

Two semesters

Metropolitan
Achievement Tests
(Separate scores
for word knowledge,
word discrimination,
reading, and
spelling).

Two semesters

Vide Range
Achievement
Test

Test on
Urderstanding
Science

BSCS
Unit
Test

California
Reading Test
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STULY

Morsh, 1956
Airmen
(Mechanics)
(109 tchrs)
Seven one-hour
sessions

Perkins, 1965
5th - General
(27 tchrs)

Two semestcexs

Penny, 1969

8th and 9th -
Social Studies
and English
{32 tchrs)

Twe 45-minute
sessiouns

Powell, 1968

3rd - Reading and
Arithmetic

(9 tchrs)

Two semesters

Powell, 1969

4th = keading and
Arithmetic

(17 tchrs)

Two semesters

Schirner, 1968

High School -
Earth Sciecnces
(17 tchrs)

Two semesters

of

POSTTEST

Special test in
aircraft
hydraulics

Califoinia
Achievem2nt
Tests
{Sepavate
scores for
lznguage arts,
reacing,
sccial studies,
and arithmetic)

Special
tests for
each
lesson

Science
Rescarch
Associates
Tests in
Reading and
Arithmetic

Sclence
Research
Associates
Tests in
Reading and
Arithmetic

Tes: on
Understanding
Science

Test of Science
Knowledge,
Pts., 1 and 11

Earth Science
Curriculum
Projeet Final

Farth Science
Final
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STUDY

Sharp, 1966

High School =
Biology

(31 tchrs)

Two semesters

Shutes, 1969
8th and 9th -
Social Studies
and English
(32 tchrs)

Two 45-minute
sessions

Snider, R, M.,
1966

12th -~ Physics
(17 tchrs)

Two semesters

Soar, 1966

3xd thru 6th -
General

(55 tchrs)

Two semesters

Solomon et &l.,
1953

College evening
school

American
History

(24 tohrs)

One semester

Nelson Biology
Test

Special
tests for
each
lesson

New York
Regernts
Physics Exam

Caoperative
Physics Tests

Test on
Undcrstanding
Science

Jowa Tests of
Basic Skills
(Separate scores
for reading,
vocabulary,
arithmetic
problems, and
arithmetic
concepts)

Special tests
on facts and
comprehension
in American
History
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STUNY

Spaulding, 1965

4th and 6th
Reading and
Mathematics

" (21 tchrs)

Two semesters

Thompscn and
Bowers, 1968
4th - Vocab. and
Social studies
(15 techrs)

Two semesters

Torrauce and
Parent, 1966
(1st study)

7th thru 12th

SMSG-Math

(33 of 75 tchrs)

Two scmesters

Vorreyer, 1965
S5th, General
(14 tchrs)

Two semesters

Wallen, 1966
lst - Generazl
(36 tchrs)

Two semesters

Wallen, 1966
3rd - General
(40 tchrs)

Two semesters

28

POSTTEST

Sequential Tests
of Educational
Progress
(Separate scores
for reading and
mathematics)

Stanford
Achievement
Tests (Separate
rcores on
vocabulary and
social studies)

STEP =~ Math

california
Achievenent
Test (Separate
scores for
vocabulary,
reading,
language arts,
arithmetic,

.-and social

studies)

California Achievement

Tests. [Separate

scores on vocabulary,
reading, &nd arithmetic)

California Achievement
Tests. {(Separate
tests on vocadbulary,

reading, &nd
arithmetic)

1.22
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Wallen and Wodtke,
1963

1st thru 5th -
Genaral

(65 tchrs)

Two semesters

Wright and Nuthall
1970

3rd, Science

(17 tchrs)

Three ten-minute

lessons

O
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POSTTEST

California
Achievement
Tests (Separate
scores for
vocabulary,
reading, and
arithmetic)

Special
test on
science
materials
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Chapter II

Affective Variables

This section atteupts to synthesize tha results of 30
studies in which frequencies of teacher affective behaviors
were relatcd to measures of student achievement. The affective
variables were divided into six categories: criticism and
contxol, non-verbal approval, praise, use of studenti ideas,
indirectness, and variables which represent a ratio of
approving and disapproving bechaviors. Each table includes
only those studies which appeared to include variables in one
of the six categories, and cach table prescuts the results
across all achievement criterion measurcs used in cach
investigation. 7These divisions are tentative and should be
xevised as the resulis of future investigations arc ceported.

Each part of this section begins with a description of
the variable, contains a summary of the findings, and closecs

- with recommendations for future stiudy. Throughout the report,

the word “significent® rxefers to statistical significance at
the ,05 level or better.

The tables on specific approval or disapproval behaviors
are limited in that they include only those studies which
provided infomation on the relationships between these
variables and achicvenent. Some investigators who used IA or
OScAR (Medley and Mitzel, 1959) as their observational instru-
ment also counted instances of approval and disapproval, but

© their independent variables were some combination of these

behaviors into an i/d ratio or a measure of Ysupportiveness.!
A rcanalysis of the original data or IA matrices to isolate

. frequencics of specific approval and disapproval behaviors may

clarify the rela tionships between those variables and achicve-
ment, and the results summarized below may be changed vhen
such reanalysis is completced.

Investigators' Scurce of Variables

Almost every investigator has includad an affcctive
variable such as approval oxr disapproval in his study of

30



) corrclates of cognitive achievencnt. This choice is
well foun<izd in experimental rescarch: generations of psychol-
ogists have studied the effects of positive and negative
reinforcement upon learning, and textbooks in educational
vsychology include sections on the resuits of this xescarch.
Travers (1967) listed 66 generalizations which he considered
to be the most significant in terms of their applicability te
understanding and guiding classroon practice, arxl almost a
quarter of these generalizations are on positive and negative
reinforcement. Investigators specializing in behavier
modification have begun systematically to apply these variables
in situations similar to the natural classroom (Orme, 1968;
Wasik et al., 1968; Gallugher and Aschner, 1967; OfLeary and
Becker, 1967}.

But although most obscervation systems contain affective
categories, the authors seldom cite the above research as
justification for including praise or criiicism among their
categories, Instead, as Wallen and Travers (1963) and McDonald
(1963) have noted, the suthors refer to philcsophical positions
oxr to a linc of researxch beginning with H. H. Anderson (1939
or Levin, Lippitt, and white (1939). References to Stinner
are abscnt from the reviews of research,

Criticisn and Control

Seventeen studies were found which included variables
which might be labeled "teacher criticism of students! {Table
f 2.1). In most of the studies linear correlations were
computed between different measures of criticism and pupil
achievement in various subjects, but in four studies the
! investigators used factor analytic techniques (Anthony, 1967;
! Perkins, 1965; Soar, 1966; Spaulding, 1965), and linear
correlations are ot available for these four studies.

A single table describing the results of 17 studies is
‘ too gross a summary because a variety of behaviors, ranging
! from giving simple direcctions to extreme teacher hostility
1 are contained in these variables. The specific categories
which one investigator develeped overlap those another
‘ developed, and so this table cannot be divided easily into
smallexr tables. Houever, zn attempt is made to describe

1 ERIC
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Table 2.1

Teacher Use of Criticism oxr Disapproval (Counting)

Investigator

Anthony, 1967
5th, General
{21 teachers)
One semester

Cook, 1967
10th, Biology
(8 teachars)
Two semesters

Flanders, 1970
2nd, General
(15 teachers)
Two scmesters

Flanders, 1970
4th, Social Stud.
(15 teachers)

Two weeks

Significant Results

nunber of instances of
obsexved negative aficct

(orie of 14 ifems on

total scale. Scale x
with ach. = ,48)

32

Non-Significant Results

Criticism (Column 7},
ndn. Yho = -,33

Extended criticism
(Cell 7-7}, n’a. rho

= -,33

XA

Col, 6&7 (teacher direct
behavior), ¥ = -,10

Cells 6.7 and 7-6 (ex-
tended criticism), x = .05

Restrictive feedback,
r=,18

IA

Col, 647, ¥ = ~,24

Cells 6-7 & 7-6, x = -.23
Restrictive feedback,

£="-34
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Table 2.1 (cont.) Teacher Use of Criticism

Flandexs, 1970
6th, General
(30 teachers)
Two semesters

Flanders, 1970 -
7th, Social Stud.
{15 teachcxs)

Two weeks

Flanders, 1970
8th, Math

(16 tcachers)
Two weeks

Harris and

Sexwer, 1966
1st, Reading
{48 tcachers)
Two s2mesters

Harris et al.,
1968

nd, Reading
138 teachers)
Two semesters

Significant Results

IA
Col 6&7, ¥ = ~,061%

Non-significant Results

IA

Col. 6&7, x = -
Cealls 6-7 & 7-6, X = «,15
Restrictive £ <

r = -,22

Cells 6-7 & 7-6, x + . ,062%

Restrictive feedback,
3:‘_ = "050

negative motivation,
S with spelling = ,29%

teacher control,
med. r = ,23%

negative motivation,
X with reading = -,40*%

33

Col., 6&7, ¥ = -,
Cells 6-7 & 7-6,
Restrictive f

£ = '043

necgative motivation,
neds o= ,16 (all xls
were positive)

negative motivation
med, r = -,26 (all 4
X'!'s were negative)

tcachexr contiol,
med, ¥ = ~.19



Table 2.1 {cont.) Teacher Usc of Criticisn

Investigator Significant Resulis Non-Significant Results
Hunter, 1968 hostile or styona directive statements
Enoti onally disapproval, related to school,
handicapped ned, »y = -,01% med. x = ~.23
children
. ages 8 to 14, neutiral or mild dis-
" General approval, ned. r = -,21

Two scuestexrs
teacher justification of

authority, med. xr = -.38

Morsh, 1956 teacher gives directions,
Airmen x = ,10
{Mechani.cs)
(109 teachexrs} Teacher threatens or
seven hours warns, r = ,05
Perkins, 1965 Factor XX, Teachcr Lecturer-Criticizer
5th, Geaeral
{27 teachers) teacher criticizes teacher criticizes
Two scmesters a a

-yeading vocabulary ns arithmetic reascning

-~ reading comprehen- ns arithmetic fundanmentals
sion ns spelling

- - Fuglish grammar

Factor 11X, Teacher Leading Recitation
teacher rejects or corrects student xesponse

+ aritnretic reason- ns reading
ing ns arithmetic fundarentals
ns English grammax
ns spelling

a s s . .

+ or - refers to positive or renitive loading on a factox
containing this behavior., '"ns" refurs i no loading on a factor
containing this variable.

ERIC
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Table 2.1 (cont.) Teacher Use of Criticism

Investigatox Significani Results Non~-Significant Results
Perkins, 1965, Factor 1V, Student Individual Work
cont.

' teacher rejects or corrects student responsc

! + spelling » ns reading
f ns arithmetic
ns English

teacher gives directions or commands
{did not load on any of the ¥our factors)

Soar, 1966 Factor 1, Teacher Criticism
3rd thru 6th, a
General Pupil initiation following teacher criticisn (-.74)
(55 teachers) Teacher vesbal hostility (-.76}
Two senesters Continued teacher criticism (Cell 7-7) (-.83)

x = ,20% (arith. concepts) r = ,16 (vocabulaxy

xr = .34* (arith. problems) x = ,13 (reading)

mwwrs,mmmm$

Continued criticisn and dixcctions (TA Cells 6-G &
6-7 & 7-6 & 7-7) (-.84)

mdn. r = .03

————t o N & St

aOnly those corponent variables rclated to criticisn are
given here; all the loadings on each component are not given.
Loading directions have been reflected, when necessary to show
negative relationships.

bThe coefficients in parentheses refer to component loadingsji
they do not represent correlations with the criterion measures.
The x represents the correlation between the total comvonent and
the criterion neasure,
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2.7

Table 2.1 (cont.) Teacher Use of Criticisn

Investigator

Significant Results Non-Significant Results

Spaulding, 1965
4th ang 6%th,
reading and
nathenatics

{21 teachers})
Two secingsters

8 e 4 e § i 2l o

X = ,49% (rcading)

r = 44% (xcading)

a
Component 2

total disapproval (-.42)b
disapproval by veiled or explicit threat to
do harm (-.44)

r = ,10 (math.)

Component &

disapproval by commanding conformance (.41)
disapproval by eliciting clarification in a
non-threatening way (.39)

r = .39 (nath,)

Cemponemt 10

Hisapproval by social shaning ox sarcasm (-.55)
dlsarprova1 by anonymous oxr impersonal warnings
(-.44)

x = .42° (reading) X = .08 (nath.)

aOnly those component variables xelated to criticisn arxe
given hera; all the loadings on each compongnt are not given.
Loading dixcctions have been refle cted, when necessary to show
negative relationships.

bThe coefficients in parentheses refer to component loadings;
they 6o not rxepresent correlation with the criterion measures.
The r reox;:nnts the coxrelation between the total component and
the criterion measuve.

%< .10
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Table 2.1 {cont.) Teacher Use of Criticisnm

Investigatoxr Significant Results Nun-Significant Results
Wallen, 1966 personal control personal control

lst, General x = -,38% (vocab,) xr = -,22 (arithmetic)
(36 teachers) r = -,08 (veading

Two semesters (co1prbhen51on\

academic control
X = ns (specific x's
not reported)

Wallen, 1965 paexsonal contirol

3rxd, General med, r = -.22

(40 teachers)

Two senesters acadenic control (ns)
Wright and teacher managerial
Nuthall, 1970 cowment, x = -.22
3xd, Science

{17 tcachexs) challenging conment
Three 10-ninute r= ~-.,38

lessons
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clusters of behaviors within the largey variable "criticism and
control . tut the definitions which investigators gave nay not
be comparable, and ihese definitions may not be identical to the
operational definitions which the obscrvers developed in the
couxrse of coding.

Results. Of the 17 studies, one showed sigrificant
negative linear corxelations (Flanders, 7th grade, 1970},
seven vielded significant negative relationships on at least
one criterion measure (Anthony, 1967; Harrxis et al., 1968; Hunter,
1968; Perkins, 1965; Socar, 1966; Spaulding, 1965; Wallen, 1lst
grade, 1966), one showed significant positive relationships on
at least one criterion measure (Harris and Serwer, 1966), and
in eight studies non-significant relationships were obtained
(Cook, 19G67; Flanders, 2nd grade, 1970; Flanders, 4th grade,
1970; Flanders, 6th grade, 1970; Flanders, 8th grade 1970;
liorsh, 1956; Waller, 3xd grade, 1966; Wright and Nuthall, 1970}.
In other words, significant negative correlations between
teacher use of criticism and student achievement on at least
one criterion measure wexe obtained in half of the 1V studies,

If only the direction of the correlation is considered,
negative coxrrelations between any measure of exiticism and all
measures of student achievement were obtained in 12 of the 17
studies, and these correclations ranged from -.C4 to -.62.
Fositive correlations for all vaxiables were cobtained in two
studies (Harris and Sexwer, 1966; Morsh, 1956), but these
correlations tended to be small (x's from .05 to .29). Mixed
results were obtained in two studies (Perkins, 1965; Spaulding,
1¢65) and will ba discussed below.

Mild Cxiticism. Several investigators developed categories
of mild forms uf criticism or control, suck as the giving of
academic directions., In no study did mild criticism have a
significant negative ralationship with achievement. Thus, Huntor
(1966) did not find significant correlations for "neutral or
nild disszpproval" or for "directive statements related to schoolj
Perkins (1965) did not find that giving directions loaded on any
factors; Spaulding (1965} did not find that disapproval by
negative evaluation loaded on a significant factor; and Wallen
(1566) did not find significant correlations between academic
control and student achievement.
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In two studies, mild criticism vas positively related to
achievement. Perkins found that the behavior '"teacher deoes not
accept studzntts answer" loaded on the same factor as the total
class gain in arithmetic, and Spaulding found that disapproval
both by commanding conformance and by eliciting clarification
in a non-threatening way loaded on a factor positively relatcd
to achievement in reading,

The four investigators who found that mild criticisn was
not related to achievenent or was sometimes positively related
to achievement also found that strong criticism had sirnificant,
negative relationships with echievement. Hunter found signirfi-
cant results for '"hostile or strong disapproval! {med. x = -.06l);
Perkins found that criticisn loaded on the same factor as
achicevement measures; Spaulding found that "total disapproval,"
and "disapproval by shaming or threat! loaded on significant
factors; and Wallen found significant results for personal
control in Grade 1.

Affect Loading of Cxiticisms In 16 of the studics
(Anthony, 1968, is cxcluded) it is possible to compaxr the
relationship of different types or intensities of criticism to
pupil achievement. In ten of these studics the stronger form
of criticism had a higher negative correlation with achiecver.ent
than the milder form(s). Thus, in three of the five studies
by Flanders (1970), teacher criticism or directions followirg
a student statement had a higher negative corrclation with
achievement than the sum of teacheér use of criticism and
teacher giving of directions (Flanders, 1970, Grades 4, 6, znd
8). Harris et al, {1968) found that "negative motivation," or
teacher statenents intended 1o make the student feel bad,
vielded a significant negative correlation with reading (xr =
-.40), whereas teacher sta“ements designed to control the class
yiclded smallexr and non-significant coxrelations. Hunter (19065)
modified the category systam developed by Withall (1961)
so that there were separate ¢lassifications fox '"hostile or
strong disapproval' and ''nmeutral or mild disapproval." Hostile
disapproval yielded a significant negative correlation (x = -.61),
vhereas nild disapproval had a correlation coefficient of -.21,
Perkins (1965) fourd that teacher eriticism hzd a negative
leading on the same factor as total class growth in both reading
and English, whereas the variable "tecachex does not accept
student answer" had a positive loading on thec same factor as
total class growth in arithmetic rcasoning. Soar {1966)
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found that continued teacher criticism had a negative loading
on a factor which was significantly related to student achieve-~
ment in arithuetic concepts (x = .29) and arithmetic problens
{x = .3), but a mixture of giving directions and criticisn
did not lead on a significant factor. Spaulding (1965)

found "disapproval by veiled or explicit threat to do hamm,"
tdisapproval by social shaming," and "disapproval by impersonal
warnings' all had negative loadings on factors significantly
related to growth in reading (factor r's = .49 and .42),
whereas '"disapproval by eliciting clarification in a ncn-
threcatening way" had a positive loading on a factox which was
significantly related to growth in reading (x = .44). In two
studies by Wallen {included in a single report, 1966) the
variable '"personal control" yielded higher negative correlations
wit achievement than did the variable "academic control,!
Acadenic control refers to the teacher directing the student to
perfoxm certain actions clearly related to acadenic learxning;
personal control refers to statements directed towards the
students! personal rather than academic behavior. Finally, in
“he study by Wright and Nuthall (1970} teacher challenging
conments yielded a higher negative correlation with student
achievement (x = -.38) than tcacher managerial comnents

{(x = -.22), although neither correlation was significant.

These distinctions between the affect loading for
foms of criticism appear useful, but it should be noted that
the distinctions were clear in only 10 of the 16 studies. The
roview of research appears to indicate there is no evidence to
support a claim that a teacher should avoid telling a student
that he is wrong, or should avoid giving academic directions.
However, teachers who use a great deal of criticism appear
consistently to have classes whe achieve less in most subject
areas.

Strong disapproval and criticism was a significant
correlate not only in studies of disadvantaged children (Harris
et al., 1968) but also in studies involving upper middle class
students (Perkins, 1965}, upper middle class students with
above average ability with teachers rated as superior (Spaulding,
1965), and teachers who were r .paratively highly indirect
(Soar, 1966). Soar (p. 189) developed a table <o show that
the teachers in his sample had higher i/d ratios than those in
the samples studied by Flanders (1965) and Furst (1967); yet
Soar found that teacher criticisn was a significant coxrrelate.

In the study by Spaulding (1965) ten percent of the mean teachers!
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behavior was classified as ovexrtly disapproving, ccmpared wvith
twelve percent approving behavior; vet the disapproving
behavior md the greatest effect.

One puzzling finding obtained by Perkins (1965) was that
teacher criticism loaded on the samc factor as total class
gain in reading vocabulary. The remaining results on this
factor viere as expected: teacher criticism was rclated to
total class loss in reading comprehension and mechanics of
English. This finding s in the opposite direction from the
trends and significant findings in all the other studies,

.--.-__..—-

disapproval appcaled to be more important than the toplc which
was dlsapproved. Thus, disapproval by threat, shaming, and
warning was negatavely related to reading achievement, wiercas
disapproval by commanding conformance and disapproval by eliciting
clarification in a non-threatening manner wexre positively

related.

Discussion and Reconmendations. The existing correlational
research on teache r dlsapuroval or teacher criticism appears
1nadﬁquate because insufficient attention has been given to the
context .in which these behaviors occur. In the studies above,
only Spauldlng (1965) developed a category syqten which
specified the teacher tone, technique, topic, and basis for
disapproval, and the resulis to such subdivision were most
useful {(as reported above). It is recomacended that in future
studies the affect loading of the criticism or disapproval,
the events preceding and following the disapproval, and the
oontent or event being criticized all be examined. Items
referring to teacher disapproval should also be separated fron
iters referring to teacher approval and not subsumed under a
general category such as "teacher warmth." Such a recommendation
is made because teacher approval statements and teacher disapproval
statenonts were not significantly correlated in the only two
studies for which such data were available {(Soar, 1966; Hunter,
1968) .

v

Little research has been done on the relationship beotween
teacher, student, and obserxver percepticns of teacher disapproval
or approval. An event which is noted as reflecting dicapproval
when seen by an observer nay not have the same neaning 4. a
student, and vice veorsa.

41



| o

ERIC

, P e

2.13

It is extremely inmpoxtant that sope atiempt be made to
determing whether any relationship exists between teachex
disapproval and cognitive aspects of the tecacher's behavior.
There has been almost no research in this arca, There are
suggestions from the rescarch of Solomon et al, (1963), and
Wright and Nuthall (19/0) that some aspects of teacher cxiticism
may occur when the teacher is unclear, and the class respunds
by asking for clarification, but studies which included detailed
cognitive and affectvive teacher behavior were rare,

Tecacher Non-Vebal Approval

Only four investigations were found in which tcacher
non-verbal affective behaviors weve counted (Morsh, 1956;
Soar, 1966; Wallen, 1lst grade, 1966; Wallen, 3xd grade, 1966)
(Table 2.2), and in no study vwas there a clear corielation
between teacher non-verbal affection and a measure of student
achievenment, Counts of teacherxr non-verbal affection did load
positively on one of the strongest and most significant factors
in the study by Socar (ned. » = ,28), but this variable was the
only teacher behavior 1o load on the factor. 7The other loadings
on tlis factor were for siudent veibal hostility (-.66) and a
rating of student interest and attention (.65). Furthernmore,
teacher non-verbal affection did not¢ have significant zero
ordexr correlations with any of the achievenent measures. 7That
this factor was the strongest correlate of overall achievement
and yet was almost without tcecacher behaviors is a surprising
and disappointing finding.

Becausc of the lack of yesecaxch in this arca there arm
inadequate data for malking any gencralization as to the
importasnice of teacher non-verbal approval,

Teacher Use of Praise

—

The results of 15 studies in vhich teacher use of praisc
was counted (Table 2.3) are not as consistent or as strong as
those obtained in the review of tcacher use of criticiswm ox
disapproval. The resulis are difficult to summarize because of
the variations in design. In three studics, noxe than one
criterion noasure was wsed, and the reswits are different fox
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Investigator

Morsh et al.,
1955

Airmen
(Mechanics)
{106 teachexs)
seven hours

Soayx, 1966
3rd thru 6th,
Genexal

{55 tcachers)
Two senesters

Wallen, 1966
ist, Generxal
{36 teachers)
Two senestiers

wallen, 1966
3xd,. General
(40 teachers)
Two semestaxs

Table 2.2

2,14

Non-Vexbal Approval (Counting)

Siognificant Results

Non-Significant Results

teacher sniles or
laughs, r = -,Q09

Factor 6, Teacl.er Supporxt

teacher non-verbal affection (.50)

med. x =

2852

teachey non-verbal afiec-
tion

ns (correlations not given
in complete report)

teacher non-verbal affec-
tion

ns (coxrelation not given)

2A11 other loadings on this factor referred to student

behaviors.,

S
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different criterion mcasures (Spaulding, 1965; VWallen, 1lst

grade, 1966; Wallen and Wodtke, 1963). 1In thesc same thrce
studies, differcnt forms of praise or approval yielded different
results., In two studies (Anthony, 1967; Spaulding, 1965) the
statlistical significance of positive correlations betwecn
measures of praise and student achievement cannot be determined
because these variables are presented as loadings on significant
factors. In two studies (Perkins, 1965; Vvallen, 3rd grade, 19606)
the direction of the non-significant corxelations was not given
in the final report.

Significant positive correlations (or loadings on
significant factors) relating some¢ aspect of tecacher praise 1o
at least onec criterion measurc were obtained in 5 of the 15
studies. Positive and significant linear correlations were
obtained in three studies (Flanders, 6th grade, 1970; Wallen,
Ist grade, 1966; VWright and Nuthall, 1970) and positive rfactor
loagings 3n twn studies (Arthony, 1968; Spaulding, 1905).

Nine studics showed non-significant results. Significant
negative relationships between praise and achievement were
obtained in one stud, (Wallen and Wodtke, 1963} but werc not
replicated in a subsequent study (Wallen, 1966),

biscussion. Although there is a tendency toward a
positive reclationship between tcachex approval and pupil
achicvement; the direcctions of the correlations are inconsistent
from one study to the next. These inconsistent yesults suggest
that approval is such a gross variable that the context, source,
type, and topic of approval should be considercd,

Sone findings have intexesting implications for future
rescaxch, For example, Wallen found that although praise was
not a significant correlate for first grade students, both
pinimuwn reinforcement and the frequency of the teacher's asking
questions had positive correlations with the adjusted achieve-
ment scores, Minimun reinforcement was defined as positive
reinforcement which is less strong than praise, e.g., "Uh huh,”
“"Right," "Okay." This combination suggests that for the first
grade, practice rather than encouragement is the significant
variable, However, the observation system developed by tlallen
did not include tallying of student bchavior, and so this
suggestion cannot be studied using his data,



Table 2.3

Teacher Praise (Cownting)

Investigator Significant Results N -Significant Results
Anthony, 1967 Items in summed Composi‘(:ea

. . 5th, General

‘ (21 teachers) Instances of observed teacher positive support

! One semester Nurber of obscrved achievement awards in roonm

x = ,48% (for sumned
‘ composite with
achievement)

—

Flanders, 1970 Teacher use of praise
2nd, General (Col. 2), x = ,25
(15 teachexs) ‘

Two semes texs

P

Flandexs, 1970 Teacher use of praise
4th, Social Stud. (Col. 2), x = -.15
(16 teachers)

Tvio weeks

? Flandexs, 1970 Teacher use of praise

" 6th, General {Col. 2), x = ,36%
(30 teachers)

; Two semesters

‘ 80f the 14 variables in the composite, only those relevant
to praisec are included here.
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Tablie 2.3 {cont,) Praise

Investigator Significant Results Non-Significant Results
Flanders, 1970 o Teacher use of praise
7th, Social Stud. (Col. 2), x = -.23

{15 teachers)

Two weeks

Flanders, 1970 Teacher use of praise
&th, Math. (Col. 2}, x = =.30

(16 teachexs)
Two weeks

Harxris and positive motivation,
Serwex, 1966 med., ¥ = .14

1st, Reading

(48 teachexs) {all five xr's were

Two scmesters ‘ positive)

Harris ei al., positive motivation,

1968 ‘ med. x = -.19

2nd, Reading

(38 teachers) (all 4 x's wexe

Two semesters negative)

Hunter, 1968 tescher praise or elabor-
Emoticnally ation of student idea,
handicapped ngdian ¥ = .46

children, )

ages & to 14, (all 3 r's were positive)
Generxal

(11 teachexs)
Tvwo semestexs
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Teble 2.3 (cont.)

Investigator

Perkins, 1965
5th, General

(27 teachers)
Two semesters

Spaulding, 1965
4th and 6th,
reading and math.
(21 teachers)

Two scnesters

a

Praise

Significant Results Non-Significant Results

teacher praise and
encouragenent, non-
significan* for all 5
criterion measures

Component 6

approval regarding student's interpretation (.52)b

x = ,49%

Componcent 10%

approval scurce: teacher-centered I (-.66)b
approval source: appeal to convention (.73)
approval regarding pupil planning (.44)

x = .42° (reading) r = ,08 (math)
Component 122
total approval (.51) !
i
I = .15 (reading)
x = .08 (math,) {

The nane of the component or factor is not given because only
those variables specific to the category under consideration are
presented in this table,

bRefers to ocomponent or factor loading., This coefficient is
not a correlation with any achievement measure.

cp { .10

a'?



Table 2.2 (cont.) Praise

Non-Significant Results

Investigator Significant Results
Wallen and teacher demonstrates
Wodtke, 1963 affection

1st thru 5th, ned. ¥ = -.61%* (sic)
General (for arith. gain)

(65 teachers) (correlations at each
Two secemesters grade were ncgative)
Wallen, 1966 pinimur reinforcement
1st, General (e.¢. "uh huh," "Okay®)
{36 teachers) med. x = ,39%

Two senesters

wallen, 1966
3rd, General
{40 teachers)
Two semesters

Wright and teacher gives thanks
Nuthall, 1970 and praise

3xd, Science x = ,49%

(17 teachers)

Thxee 10-

rpinute lessons

ERIC '
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teacher demonstrates
affection

no significant correlations
at any grade reported for
vocabulary or reading
conprehension

praise and encouragement
ns on three criterion
neasures (coefficients not
repoxted)

recognizes pupil's raised
hand, ns on three criterion
neasures (coefficients not
reported)

minimum reinfo rcement,

ns on three criterion
measures (cocfficients not
reported)

praise and encouragement
ns (same as above)

recognized pupil's raised
hand, ns (sane as above)



The research of Spaulding suggests that the topic of
praise may be more important than the frequency. In his inves-
tigation total instances of approval did not load on a signifi-
cant component (Table 2.3). However, there were positive
ladings for two topics of approval: approval regarding
student's interpretation, and approval regarding student's
planning. Other topics of approval--personal qualities,
accurate knowledge, attention to task, and personal interests--
did not locad on a significant component. Approval regarding
student's interpretation and student's planning would appear
to be critical for developing cognitive independence and
appropriate for tha above average students whom Spaulding
studied (the sample mean was the 86th centile on the School and
College Ability Test). Different topics of approval may be
important for students of low ability, and therc may be inter-
actions between the type of appwoval and the cognitive styles
of the students. These questions remain to be investigated.

The research by Spaulding also suggests that not all
approval is xelated to achievement. Approval through '"teacher-
centered 'I!'," the use of a warm voice, and the selection of
instructional topics related to the pupils' interests all
appeared to be nzgatively related to achievement,

It is unfortunate that those investigators who used IA
did not inspect the correlation of cell frequencies with
achievenent. One i-teresting variable might be extended
praise (Cell 2-2) because such praise contains a reason for
the praise; another might be praise in response to student-
initiated questions (Cell 9-2).

In sun, research of this type has not shown thati there
is a consistent linear relationship between the frequency of
approval and achievement, and, thercfore, the question of
whether curvilinear relationships exist remains open. HMowever,
the  rescarch does suggest that certain types and topics of
approval may be positively related to achievement, and that
some foims of approval may be negatively related to achievement,

Use of Student's Ideas

Another form of approval is 'teacher accepts or uscs

O
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ideas of pupil? (Flanders, 1965). 3chaviors in this area,
coded as Category 3 in the Interaction Analysis scheme developed
by Flandexs, include the following (Flanders, 1970):

1. Acknowledges ihae pupil's jdea by repcating the nouns
and logical connectives he has expressed.

2. Modifying the idea by rephrasing it or conceptualizing
it in the teacher's own words.

3. Applying the idea by using it to rxcach an inference
or take the next step in a logical analysis of a
problen,

4, Comparing the idea by drawing a relationship
between it and ideas expressed earlier by a pupil
or the teacher.,

5,  Suamarizing what was said by an individual pupil or
a group of pupils.

Behaviors in Flanders'! Category 3 would appeax to be more
powerful affective variables than praise for two rcasons:
First, repetition of, summary of, and referral to students!
ideas scem to be related to two of the grcatest tributes in the
acadeic world: being published and being cited. Seccund, a
teacher does not necessarily have to listen to a student in
order to give praise: a pexfunctory, "“Wery good,' can be given
at randon monents, or can be used to end a rambling statement by
the student to which the teacher does not wish to devote attention.
But a teacher must listen and engage in implicit practice in
ordexr to apply, coumpare, sumadrize, or cven repeat an idea.
Therefore, the use of students! ideas may be a morxe intensive
form of praise than saying, "Fine,' or "Very good,"

Not only is Categoxy 3 potentially impoxtant as a
positive reinforcer, but it also may be an important cognitive
variable, in providing repetition, summary, or illustraticn.

Because of the importance of Category 3 on an intuitive
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basis, it is nnfortunate that we lav: little specific information
on the effeccts of using students' id:as. Most investigators

who have used the IA matrix have inc.luded all or part of column 3
as part of an i/d ratio, but few have studied the effects of this
variable alone.

Results. Nine studies wexe found vhich considcred the
ieuacher's use of student ideas, and not one yielded a significant
lincar correlation between the use of this variable and student
achievement. Hawever, there was a positive trend (x's = .05
to .40) in eight of the nine studies (Table 2,4),

Additional cvidence supports this positive trend. In a
study by Fortune (1967) of the behavior of student teachers
presenting five to ten nminute lessons to theix classes, observers
characterized the highest achieving teachers as both using more
praise or xepetition of a student's idea and integrating a
student's idea into the lesson more frequently. However,
the data were cbtained from the descriptive reports of one
obsarver, and he did not use a category system.

Using the data from Flanders' 6th grade study, Morxison
(1966) compared the adjusted achievement scoxes of teachers
who were in the upper thirxd and bottom third in extended use
of student ideas (3-3 cell). The results were significant at
the .01 level on all seven subtests of the Metropolitan Achicve-
ment Tests usced, However, Morxrison uscd student as the sampling
unit. Soar (1966) also compared the achievement scores of
teachers vho were extrenely high and extremely low on this
variable, obtained significant results in favor of the indirect
teachers, and used students as the sampling unit., Although none
of these three studies warrants inclusion in Table 2.4, they
all support the positive trend for teacher use of student ideas.

Discussion. Although a great dzal has been written
about the importance of teacher use of student ideas (Cr.
Flanders and Simon, 1969), the significance of this va.:oble
alone is not as strong as has been claimed. Judging by the

.available research, this variable is not as strong a predictox

E

Aruitoxt provided by Eic:

as Mcriticism or disapproval® but is more consistent a
coxrelate than '"praise.”
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Table 2.4

Acceptance of Student Xdeas (Counting)

Investigator

Significant Results

Flanders, 1970
2nd, General
(15 teachers)
Two semesters

Flanders, 1970
4th, Social Stud.
(16 tecachers)
Two weeks

Flanders, 1970
6th, General
(30 teachers)
Iwo semestexs

Flanders, 1970
7th, Social Stud.
(15 teachexs)

Two weeks

Flanders, 1970
8th, Math,

(16 teachers)
Two wecks

ERIC
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Non-Significant Results

Extended acceptance (3-3
cell), r = -.45 (sic)

Extended acceptance of
student ideas (3-3 cell},
x = .19

Extended acceptance of
student ideas (3-3 cell),
X = .30

Extended acceptance of
student ideas (3-3 cell),
x = .40

Bxtended acceptance of
student ideas (3-3 cell),
x = .19



2.24

Table 2.4 (cont.) Acceptance of Student Ideas

Investigator Significant Results Non-Significant Results
Pr kins Factor II1, Teacher leading recitation

5.a, General

(2" teachers) teacher uses student idea

Two senecsters

+? arithmetic reasoning ns arith. fundanentals
ns reading
ns spelling
ns vocabulary

Soar, 1966 Factor 8, Indirect teachiugb

extended acceptance of student idea (.75)c
simple acceptance of student idea (column 3 of
IA matrix) (.66)

med, x = ,05

Viright and ' Teacher repetition of
RNuthall, 1970 student response, r = .17
3rd, Science

(17 teachers)

Thxee ten-

ninute lessons

2+ refers to positive loading on a factor containing this
variable; ns refexs to no loading on a factor containing this variable.
bWhen the results of a factor analysis are presented in this
and other tables, only those loadings xelevant to the variable
being considered are presented undex the factor.

CThis loading refers to the factor; it does not refer to any
corxelation with the student achievement measures.
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However, the rescearch in this area has only begun. Flanders
has identified five different types of behaviors which night be
classified as category 3. Frequencies for these smaller wnits
(or subscripts of the major category) may yield bigher correlations
than category 3 taken as a whole. With Richard McAdams and
Edward Crill of Temple University, this reviewer has recoded the
audiotapes and transcripts made by Wright and Nuthall (1970)
using the Expanded Interaction Analysis System developed by
Amidon et al, (1969). In this system, category 3 is subscripted
into three teachex behaviors: acknowledging the student's idea
by a few words, such as f'okay," or repeating what the student
said; sumnmarizing two or more ideas; and generalizing a student
idea to a new situation, We found that repeating and summarizing
behaviors each had a correlation of about .4 with student achieve-
ment, but that category 3 as a whole yielded a correlation of
only .18 with student achievement. This single study, the first
one reported in which subscripts were used, suggests that there
may be more merit in subscripting behaviors in category 3 rather
than in treating the variables within this category as a single
type of behavior,

The results obtained by Soar (1965) also suggesi that the
concept of use of student ideas should be exploxed further. In
this study, the froquencies in both colusn 3 and cell 3-3 had
vexry low zero order correlations with the achievement measures,
and these behaviors did not load on a significant factor.
However, a different behavior, which was recoxded using a
modification of OScAR--tcacher encouragement of pupil's inter-
pratation and generalization--did have a positive, significant,
zero order correlation with avithmetic achievement., Although
these two types of behaviors both appear to involve teacher use
of students' ideas, they were uncorrelated. Such results suggest
that the concept of teacher use of student ideas is a complex
one, deserving of more intensive future research,

Conbined or Unique Measures of Teachex Approval

Table 2,5 was created to include combined recasures of
teacher approval which do not it easily into the above tables
on non-verbal approval, praise, or use of student ideas. Teacher
Pindirectness" refers to the combined percentage of teacher
behaviors in category 1 (acisptance of student feeling) plus
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Table 2.5

Combined or Unique Measures of Teachex Approval (Counting)

Investigatoxr Significant Results

Non-Significant Results

Flanders, 1970
2nd, General
(15 teachers)
. Two semcsters

Flandexrs, 1970 )
4th, Social Stud.

(16 teachers)

Two weeks

Flanders, 1970
(6th, General
(30 teachers)
TIwo semesters

Indirectness (Columns
l&2%&3), x=,37%

Flanders, 1970
7th, Social Stud,
(15 teachers)

Two weeks

flanders, 1970
8th, Math,

(16 teachers)
Two weeks

(91}
(1]

Indirxectness (Columns
1&2&3), x=-,04

General indirectness
(Columns 1 & 2 & 3 & 4),
xr = .05

Indirectness (Colwmns
1&2&3), xr=.12

General Indirectness
(L &2 & 3 & 4), x = -,08

General Indirectness
(L &2 &3&4), x = .25

Indirectness (Columns
1 &2 & 3), x = .41

General Indirectness
(L&2&3&4), x=.25

Indirectness (Colunns
1&2&3), x=.30

General Indirectness
(1&2%&3&4), x = .45
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Table 2.5 (cont.) Combined or Unique Measures of Teacher Approval

Investigator

Medley and
Mitzel, 1959
3rd thru 6th,
Reading

(49 teachers)
Two semesters

Penny, 1969
8th and 9th,
Social Stud.
and English
(32 teachers)
Two 45-minute
sessions

Thompson and
Bowers, 1968
4th, Vocab. and
Social Stud.
(15 teachexs)
Two semesterxs

SEIGREEY

Significant Results Non-Significant Resulis

emotional climate (refers

to teachexr and pupil suppor-
tive and reproving behavior},
xr = ,20

Percent of times teacher followed a student
response by the use of two or more reinforcing
statements, (Such behavior would be classified

as "extended indirect” in the Flanders Interaction
Analysis natrix.)

Eight high-achieving and eight low-achieving tecachers
were compared on two independent occasions,?

= 7,0% (August subsample) F = 1 (June subsample)
.=1.2% (total subsample)

teacher supportiveness
(sinilar to emotional
climate studied by Medley
ang Mitzel)

dichotonized sample
F<1 (word meaning) b
F = 2.0 (social studies)

aResults of videotape analysis of high-achieving and low-achieving
teacherxrs in each sample. Oonmplete report does not give number of
teachers studied, statistical procedures, or level of siynificance,
A + was used to indicate that this behavior occurred more frequently
in the high-achieving teachers, ns indicates that this behavior dig
not discriminate between the extreme samples.

bMean scores not given in available report.



category 2 {praise and encouragement) plus category 3 (use of
student idcas) in the Interaction Analysis coding system developerd
by Flanders (1965), Teacher "general indirectness! refers to

the combined percentage of teacher bzhaviors in the above three
categories plus those in category 4 {teacher quéstions}.

Of the eight studies for vhich the statistical significance
of the results can be assessed, only two yielded significant
results (Flanders, 6th grade, 1970; Penny, 1969). The results
for the sixth grade sample studied by Flanders add little to
what is already known, because the significant correclation for
"indirectness' (x = .37) is almost identical to that obtained
when praise alone was studied (x = .36). Penny's finding (1959)
that teacher use of multiple reinforcers discriminated between
extremes of his sample is difficult to interxpret because the
complete report did not provide the operational definition of
"reinforcer." A reinforcer might be restricted to praise, or it
might include any or all of the five aspects of "use of gtudent's
ideas" (see above).

Although only one of the 1l corrxciations in this area
was significant (Table 2.5), nine of then were positive., The
positive corrxelations for "indirectness" ranged from .12 to
.41; for “general indirectness,™ from .05 to .45, It was noted
above that the range of positive correlations for praise wias
«14 to 49, and for use of student ideas, from .05 to .40. 7The
similarity of these ranges suggests that little is gained by
combining variables into necasures of indireciness, gcneral
indirectness, "emotional climate" (Medley and Mitzel, 1959), or
"suppoxrtiveness" (Thonmpson and Bowers, 1968},

bDiscussion. The overall conclusion is that conbined
neasures of teacher approval such as indirectness yield weak
but consistent correlations with student achievement. Gross
measures of teacher supportivencss or indirectnesz are not as
sensitive as nmeasures of teachey affect vhich focus on contextual
events, prececeding and subsequent evenis, and specific types of
affect,

Ratio of Teacher Approval to Teacher Disapproval Stetenents

In contrast to the few inwsticatians in which praise
or the use of student ideas was studied, 16 investigations were
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found in vhich a ratio of teacher approval to teacher disapproval
either was found to be direc'ly relatod to achievement oxr was
used as part of a composite of teacher bechaviors.(Table 2.6).

in twelve of these studies the i/d ratio (Flandexs, 1955; Amidon
and Flanders, 1967) was used. 7This ratio is formed by dividing
the frequencies of teacher behaviors in categoxies 1 and 2 and

3 (sce above) by the frequencies in category 6 (gives directions)
plus category 7 (criticizec). The studies by Flanders (1965,
1970) conducted in the seventh and eighth grades are identical,
except that the method of analysis differs, In the 1955 report,
the 7th and 8th grade teachers were divided into two groups, and
& critical ratio was computed using students as the sampling
unit; in the:1970 renort, linear coxrclation was used with

class as the sampling unit,

One of the advantages of the Interaction Analysis sysien
iz that it yields a 10 X 10 matrix containing 30 cells taken to
indicate warm, supportive, or *indirect" teacher behavior
(columns 1, 2, and 3) and 20 cells taken to indicate ccitical,
controlling, orxr "diract" teachcr behavior {columns 6 and 7).
Although the first i/d ratio (Flanders, 1965) was the ratio of
frequencies in these two sets of cells, investigators have
formed other ratios wsing selected cells within the total array
of indivect and direct behaviors. In 14 of the 16 studies
summarxized in Tlable 2.6, at least one of threc i/d ratios was
used to describe teaching: the i/d, the i/d 8-9, and the
extended i/d (rable 1.1 and Figure 1.1).

The usa of differxent i/d ratios makes comparison between
these studices difficult. Becjuse there has been little research
on the correlation of these i/d ratios, it is possihle that 3if
the investigators had used different i/d xatios, they night
have obrained different results. In four of the five studies
vhich used two 1/d ratios to describe teaching, the results
apparentiy would have been the same using either i/d xatio
{Soar, 1966; Snider, 1966; Furst, 1967; Powell-fourth grade,
1968). 1In the fifth investigation, the study of third grade
teachers by Powell (1968), different teachers would have been
eclassified as direct or indirect if enly the i/d ratio or the
i/d 8-9 had been used in place of his conposite scoxe.

The IA system was not used in two of these studies. In
ona {Anthony, 1967) a ratio was formed of instapces of positive
affect to obsexrved total affect., Such a ratio appears similarx
(if not identical)} to the i/i+d ratio, which is frequently used

o8
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Tablie 2.6

Ratios of Teacher Approval Statements to Teacher Disapproval

Investigator

Statements (Counting) (i/f Ratios)

Significant Results Non-Significant Results

Anthony, 1967
5th, General
(21 teachexs)

Birkin, 1967
5th, Reading
(34 taeachers)
20 wvieels

Cook, 1967
JOth, Riology
(8 teachers)
Two semesters

Flanders, 1970
2nd, General
(15 teachexs)
Two semesters

Items in summed compositea

Ratio of positive affect
to observed total affect,
X = .48 foxr summed com-
posite with achievenent

isd; i/d for row 8,

x or F not given
Author statzs that trend
was positive but ns

i/d for di:icussion,
med. rho = .09

i/d for laboratory
work, med. rho = ,07

i/d
X = -.03

%0f the 14 variables in the composite, only those ralevant
to positive affect or positive support are included here.
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Table 2,6 (cont.)
Investigator

Flanders, 1970
4th, Social Stud.
{16 teachers)

Two weeks

IMlanders, 1970
6th, General
{30 teachers)
Two senmesters

Flanders, 1965
7th, Soc. Stud'
(15 teachers)
1wo weeks

Flandexs, 1965

. 8th, Math,

(16 teachers)

" Two weeks

Flanders, 1970
7th, SOCial Studo
(15 teachexs)

Two wveeks

Flanders, 1970
8th, Math.
{16 teachers)

“ITwo weeks

Ratio of Approval to Disapproval Statements

Significant Results Non-Significant Results
i/d
xr= .33
i/d
xr = .12
!
i/d

teachers split into
two groups according
to i/%, CR = 5,02%%

i/d

. teachers split into
‘two groups accoxrding

to i/d, CR = 3.42%%

i/d

X'= .47 (p< .10)

{NB: study identical to
Flanders!® 1965 study ex-
cept that analysis was
different)

i/d

X = .41

(NB: study identical to
Flanders! 1965 study ex-
copt. that analysis differed)
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Table 2,6 (cont.) Ratio of Approval to Disapproval Statcments

Investigator

Furst, 1967
10th and 12th,
Social Studies
{15 teachers)
four l-hr.
lassons

Hunter, 1968
Emotionally
handicapped
childxen,
ages 8 to 14,
General

(11 teachers)
Two scemesters

LaShier, 19¢7
8th, Biology
{10 teachers)
Six weeks

Powell, 1568

3rxd, Reading

and Arith.

(9 teachers)

Iwo semestexs

Significant Results Non-Significant Results

teacher compositie score
on (a) extended i/d
ratio, (b) i7/d xatio
for teacher responses
to student talk, and
{c) extended pupil talk

rho between (a) or (b)
or (¢) or composite
score, not significant

trichotomized sample,
F = 3.90%

indirect/direct ratio obtained
using modification of Withall
systan

ned. £ = ,62%

i/d ratio
tau = ,50%%

composite scores using seven variables indicating
indirectness. These included i/d ratio, i/d ratio
for teacher response to student talk, and extended
i/d ratio.

Teachers divided into two samples for analysis

F = 10,68** {arith.) F = 1,30 (reading)

O
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Table 2.6 (cont.,) Ratio of Approval fo Disapproval Statements

Investigator

Significant Resultis Non-Significant Results

Powell, 1969
4th, Reading
and Arith,

{17 teachexs)
Two semesters

Snidex, 1966
12th. Physics
(17 teachers)

Two semesters

Soar, 1965
3xd thru 6th,
General

(55 teachers)
Two semesters

Torrence and
Parent, 1966
(1st study)
7th thxru 12th,
SMSG Math

(10 teachers)
Two senmasters

sane comosite scores as Powell (above). Students
same as above, but tcachers were new,

F (1l (reading)
F¢1 (arithmetic)

i/d ratio
analysis of extreme
teachers

T~ratios on three
criterion measures ns
and quite small

Factor 8, Indircct Teaching

i/4 for responses to
student talk (.49)
extended elabora‘tign of
student idea (.75)

med. x = ,05

i/d
tho = -,08

aOnly factor loadings rxrelevant to this variable are

presented.
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in placc of the i/d ratio. The i/itd ratio is formed by dividing
the indirect teacher behaviors by the sum of all indirect and
direct behaviors and is uszd to obtain a moxe normal distribution
in cases in which therc aie few observed direct behaviors. In
the other study (Hunter, 1968) thc obsexvational system devised
by Withall (1949) was used, and the reviewer formed an indirect/
direct ratio using the data available in Hunter's dissertation.
This ratio appears identical to one vhich would be obtained
using the IA system. -

Results. It is difficult to present a simple overall
summary of the xresults (Table 2.6) because of the variety of
indirect to Girect ratios used, and the variety of statistical
procedures employed. Onu specific difficulty is that in Your
investigations both inferential and correlational procedures
were used, and these procedures yielded different results
(Flanders, 7th grade, 1965 and 1970; Flanders, 8th grade, 1965
and 1970; Furst, 1967; Soar, 1960).

Of the 13 studies which employed linear correlations in
the study of an i/d ratio, significant results were obtained
in three (Anthony, 1967; Hunter, 1968; LaShier, 1967). However,
the results obtained by Anthony were part of a factor, and
specific information on the i/d ratio cannot be obtained.
The other two studies have questionable genaralizability
because Hunter studiecd educationally handicapped children,
and LaShier studied student teachers instricting 8th grade
students in a wiiversity laboratory school, using BSCS materials
normally used in 10th grade classes. When the trend alone is
considered, there were positive correlations in 11 of the 13
studies (x's = .09 to .62) (Anthony, 1967; Birkin, 1967;
Oook, 1967; Flanders, 4th, 6th, 7th, and 8th grade, 1970;
Furst, 1967; Hunter, 1968; LaShier, 1967; Soar, 1966).
Nedative correlat:ions were obtained in two studies, but tiese
were rather small (Flanderxs, 2nd grade, 1970; x = -.03;
Torrance and Pareri, 1966, rho = -.08}.

Of the seven untudies in which inferential statistics

. were employed to analyze extreme groups, a dichotomized sanple,

or a trichotomized sanple (Table 1.6), significant results
were obtained on at least one criterion measure in five

studies (Flanders, 7th and 8th grades, 1965; Furst, 1965;
Powell, 3xd grade, 1968; Soar, 1966). Non-significant and weak
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(¢.9., F<1) results wexe obtained in two studies (Powell, 4th
grade, 1968; R. Snider, 1966), However, the significant effects
in four of the five studies have gquestionable generalizalility
to the population of teachers because student was the sampling
unit (Flandexs, 7th and 8th grades, 1965; Powell, 3xrd grade,
1968; Soar, 1966).

Discussion. The use of an i/d ratio to predict stwient
achiecvement appears to yield consistent but weak results. 7he
results axe stronger when inferential statistics are used, but

- in thesc studies the datia will have to be reanalyzed using class
as the sampling unit before we can comment on the results. In
addition, the results obtained when an i/d ratio is used do not
differ appreciably from those obtained when other affective
variables such as teacher criticism ox teacher use of student
ideas are taken singly. Of all the affective variables studied
to date, criticism app2ars to yield the strongest results.

Even these sixteen studies do not reveal the whole
picture on the predictinz power of an i/d ratio. A variety
of i/d ratios could have been computcd in all these studies, and
sone forn of i/d ratio might be consistently more predictive or
differentiating than another. Indirect/dirzct ratios could have
been computed in two additional studies (Perkins, 1965; Wallen,
1969), but the investigators did not do so, and the data for
computing such ratios wexe not presented in the final repoxt.

§gﬁmarz

In this chapior on variables related to teacher approval
and disapproval, process-product relationships were i1eviewed in
six categories of teacher behavior: eriticism and control,
noa-verbal appreval, praise, use of student ideas, indirectness,
and indirect/direct ratins. In none of thee categories were
there significant results formoxe than halr the studies, but
thexe were consistent positive trends for use of student ideas,
indirectness, and indirect/direct ratios, and a consistent
negative trend for criticisn,
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One point in the discussion of the results on each category
was that specific types of praise, use of student ideas, criticism,
or control yicelded higher correlations than the entire categoxry.
Unfortunately, there were too few studies on these specific types
to warrant conclusions. However, tho m may be value in expanding
category systems ito code specific forms of ¢riticism or praise.
Such expansion could focus on the intensity of the bechaviox, the
context in which it occurred, and the events which preceded and
followed the teacher behavior.

Although such expansion of category systems seems necessary
for enhancing our understanding of those teacher behaviors
which are related to student achievement, expanding fe numbexr of
correlations which are computed also increases the probability
of obtaining significant resul ts by chance, This problem might
be solved by greatly increasing the number of classrooms observed
and using data reduction pirocedures, bui the administrative
problens and the expense of using observers currently preclude
such aryrargements. The best hope, at this time, may lie in
increasing the number of investigations.
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3.1

Chapter Three

Teacher Cognitive Behaviors

There has been twch less systematic observation of the cogni-
tive aspects of instruction than of affective aspects, and the observa-
tional measures developed by the different investigators are much more
difficult to compare. Only 12 studies are reviewed in this chapter,
compared to 30 studies in the chapter on affective behaviors, (However,
there is a large body of research on cognitive teacher bohaviors in
which rating scales were used to estimate or evaluate specific cognitive
behaviors, The most significant results of these studies are summarized
in the Appendix.) Twelve studies represent ounly these fnvestigations
for which cognitive measures were developed and included in the analysis,
Far more than 12 studies could be reported if the original investigators
were to reanalyze their data, For example, in all studies in which IA
was used, & cognitive measure could be developed by including the
fre;juency or perceatage of student predictable talk (Category 8) and
student nronpredictable talk as part of the analysis. Unfortunately,
few of the investigators who have used I\ have attempted such analyses.

The variables in the cognitive areca were grouped into six
categories:

teacher questions-classified into two types.

teacher quesitions-classified inte more than two types.
probing.

structuring,

task-oriented.

clarity,

The major cmphasis {s given to the first two categories because most
of the studies fall in these two categorfes. The discussfon on
probing, structuring, task orientation, and clarity is primarily
exploratory because very few studies are avajilable In these areas,

. A1l of the above categerlzation is tentative; the reader is again

encouraged to revise these categories &s he reads this chapter or
reads new studies.

O
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Reviewers of the research on teaching bzraviors (Medley and
Mitzel, 1963; Amidon and Simon, 1965; Biddle, 197; Meux, 1967;
Lavreace, 1966; Campbell, 1968; Nuthall, 1970; Flanders and Simon,
1969; Rosenshine, 1970) have noted that most studies of teaching be-
haviors emphasized affective interactions; the cognitive aspects of
teaching (e.g., the ability to explain new material, the effective-
ness of various types of questions) received comparatively little
attention. Gage observed that in research on teaching for cognitive
objectives, "We have had relatively little of the . ., . experimental
or correlatfonal work that can be found in relative abundance in
research on the social and emotional phenomena found in classrooms” :
(Gage, 1965, pp. 32-33). |

There are several possible reasons for this neglect. One,
educational researchers have no analagous discipline to draw upon
in developing observable cogaitive variables, Research on child
development, group dynamics, and experimental psychology can be used
to discuss and code techniques of approval and disapproval, the
cognitive fnteractfons have not been developed in any discipline.

Second, although there has been a great deal of experi-
mental research on cognitive variables fn cducational psychology,
and such experiments appear throughout textbooks on educatfonal
psychology, few of these experimental variables appear in the class~
room observational systems which have been developed. 7This neglect
is probably not due to any preference of the researchers; rather,
they may be unable to translate experimentally developed variables
into & classroom grammar, For example, Ausubel (1963) has {nvesti-
gated the importance of the stabflity and clarity of cognitive struc-
ture by inserting "advance organizers" before 2 reading selection,
Although Ausubel demonstrated the uscfullness of a concept of cogni-
tive structure, an fnvestigator of classroom instruction cannot
determine whether a teacher is adding organizers befcre the lesson-~-
or during, or after the lesson--because the coding instructions necded
to identify these behaviors have not been developed. In sum, until
researchers can label the behaviors they observe, they cannot study
either specific cognitive behaviors or the relationships between the
behaviors- and subsequent achievement.

Affective varjables may also be easier to code because they
are more independent of a person's previous cognitive experience.
Statements like "Shut up and sit down" and "Excellent” are rclatively
clear, and we do not have to assess the nature of the audience before
ve code them. But the questfon, "How much is two and two?" is more
difficult to classify. In a sixth grade classroom, we would feel confi-
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3.3

dent classifyiag it as factual recall. But what if the question were
asked of a five-year-old? This question might require convergent
thinking or factual recall, depending upon the student's previous ex-
perience.

Developers of aptitude tests have avoided the problem of
context by using puzzles and materials which ave relatively unknown
and content~frece. But categories of questions developed in this con-
text are not easily applied to the classroom where the questions, by
design, are related to previous experiznce.

Recause of the problem of context, it has been difficult to
develop an observationai system into which questions can be categorized
reliably ancl meaningfully. Dichotomous classifications such as "narrow"
and "broad," (Amidon and Flanders, 1967}, "questions about content" and.
“questions that stimulate thinking," (Perkins, 1964}, or "convergent”
and "divergent” (Mcdley, et al., n.d.) appear to be oversimplifications
of an area as complex as questioning, and they lead to different inter-
pretations by different finvestigators. For example, Medley, et al.,
{n.d.) said that a divergent question admits of more than one answer,
and therefore, "Name one of the four freedoms” *35 a divergeant question.
Other investigators would probably modify these insvructions, Classi-
fication systems which divide questions finto more than two types seem
necessary.

IJnvestigators whose systems for coding questions have been
more elaborate have been forced to use transeripts or tape recordings of
the class proceedings as the source for coding to allow coders the extra
time necessary to categorize tie behaviors (e.g., Bellack et al., 1966;
Solomoa et al., 1964), But even iu these situations it has been diffi-
cult to develop categories whose boundary lines are clear.

One example of difficulty of doing research on the cognitive
aspects of instructiou is the large variance among the investigators in
the systems they developed to qucniify cognitive interchanges. Some
categorized questions, some classified statements, and others quantified
conbinations of statements a1d questions. Consequently, comp.iison and
ayinthesis of the results ave particularly difficult,

Finally, the selection of a. appropriate unit of measure {see
Biddle, 1967) is even more difficult in studies on cognitive aspects of
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3.4

instruction., The simplest unit of measure or analysis is time, and
Flanders' (1965) interaction analysis system with its three second rule
has been used to code the cognfitive level of classroom interaction in
most of the studies veported in this chapter, Other investigators have
attempted to develop cognitive units under which the frequency of events
is recorded. These investigators have developed complex units such as a

© Ymove' (Bellack et al,, 1966), a "venture' (Smith et al., 1967) or an

“episode” {Conners and Eisenberg, 1966). Unfortunately it fs much more
difficult to train raters in the use of these complex units than it is
to train them to use time as a unit, and frequently typescripts neced

to be transcribed before satisfactory inter-rater reliabjlity can be
obtained. Perhaps because of these difficulties, I found only three
process- preduct studies which used a "move," a 'venture' or an "episode
as the analytic unit, . :

Types of Questions

The classification of gquustions and cognitive aspects of
classroom interaction has been & difficult task, Investigators have
diffeved widely in the types of questions chosen for analysis, whether
questions were classified alone or as part of a larger unit, and the
statistical treatment of the data, There is so much overlapping across
investigations in procedurcs that £t {is particularly difficult to
synthesize the results,

Teacher Questions--Classified Into Two Yypes

Most of the fnvestigators who studied teacher questions classi~-
fied them into two types (Table 2,1). In gener2l, the investigators
distinguished between factual questions and those requiring thought, but
the distinctfons differed from study to study. It is umpossible to
determine with certainty vhether the higher-level questions identified

by Klefnman (1964), for example, differ from those identified by

O
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Spaulding (1965) or Wright and Nuthall (1970). Even when two or more
investigators stated that they coded "divergent" questions, they may

have used different operational definitions, Even if the definitfons
were explicitly and clearly given in the reports, we still would not

know what modifications the observers made 2s they attempted to code

the questions which teachers actually asked,



3.5

Harris and his associates (Harris and Serwer; 1966, Harris
et al., 1968) us2d an observational system developed by Medliey and
Smith (1968). 'Mcaningful interchanges' are those which renuire a
student to interpret a ''word, sentence,.or other symbol," "form
interchanges' require only that a student recognize the symbol. These
distinctions. refer only to the teaiching of reading. No further elabo-
ration of these distinctions was given in the final report,

Kleinman {1964) classified questions into "low level' and

"high level," with three subcategori s within each type. Low level
questions were classfied as "neutral,' "rhetorical,” or "factual.,”
High level questions were further classifled as ";larifylng (e.8.,
"What do you mean by friction?"), "associative,".(e.g., "How do you
compare the bird brain and the human !rain?"), and "critical thinking,"
(e.g., "What are you basing youvr opinion on?"), Although Kleinman had.
the data to compare teachers on six types of questions; the only com-
parisons she made were between teachers who were extreme in low level
or high level questions.

Perkins (1965) did not elaborate upon his definitions for tvo
types of questions: questions about content, and questions to stimulate
thinking (e.g., Why? How?).

Spaulding (1965) defined the elicitiung of a specific answer as
both conteining recall questions and "giving mental arithmetic problems.'
"Open-ended questions” were those which elicited "judgment, opinfon, inter-
pretation, hypothesit, or prediction." It was impossible to determine from
the definitions whether arithmetic word problems would be classified as
“opea ended" or “specific.” Presumably they are "specific," Lecauss they
contain an answer the teacher has fn wind; however, the questions alfo may
involve judgment and interpretation. Questions regarding children's
interegts are also open-ended, and in the examples, Spaulding used words
such as "imagine," "what would the people feel?" and "can you tell us
some interesting things." . .

Thoempson and Bowers (1968} did not provide cefinitjons or
examples for convergent or divergent questions, but veferred to an
early form of OSCAR (Form 2V), Wright and Nuthall ((970) provided no
definition or example of closed or open questions.

Soar (1966) used two categorfes ("teacher encourages factual
answer," and "teacher encourages 1nterpretatiow, generalization, solu-
tion“) to CAtegorize either the teacher's questions or the teacher's

EKC
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Table 3.1

Types of Teacher Questions:

3.6

Two Classifications

Investigator Significant Results

——

Non-significant Results

Harris and Sexwer,
1966

1st ~ Reading

(48 tchrs)

Two semesters

Harcis et al.,
1968

2nd - Reading

(38 tchrs)

Two semesters

Kleinman, 1964
7th, 8th-Science

(6 nf 23 tchrs) questions
Cross-sectional
study for students classified

as high ability
t = 5,02%"

Perkirs, 1965
4th - General
(27 tchrs)

Two gemesters

71

t-test (observer counting)
high level vs low level

x (observer counts)

percent fo;m interchanges
results not given,
(presumably) ns

percent meaningful
jaterchanges
med £ = ~,17

r {observer counts)

percent form interchanges
results not given
(presumably) ns

percent meaningful
intexchanges
med x = -,J1

t-test (observer counting)
high level vs low level
questions

for students classified
as fverage ability
t = 1.29

.for students classified
as low atility
t = 0.58

(observer counting)
teacher asks questions
about content
no loading on any
. factor containing
student g¢

[La

teacher asks quéstions

to stimulate thinking

(e.g., vhy? how?)

" no loading on any
factor containing
student gain



3.7

Table 3.1 (cont.)

Teacher Queétions: Two Classifications

Investigator Significant Results Non-significant Results
! ——
J
. Soar, 1966 r (observer counting) &t (observer counting)
‘ 3rd thru 6th - Factor 9: Unnamed® ' .
General teacher encourages answering factual questions (.30)b
(585 tchre) teach~r encourages answering question on inter-
l “wo serestevs pretation, generalization, solution (,.61)
L = 2%% (arith concepts) med ¥ = ,15
Factor 5: Unnamed
l teacher encourages
factual answer (-.50)
1 med r = -,03
] Spaulding, 1965 r (observer counting) a I (observer counting)
4th and 6th - Componcnt 6: Businesslile  Component S: Calm
Reading and teacher behavior acceptant teaching
Mathematics " eliciting respoase in an eliciting answer teachec
I' {21 tchrs) open ended way (-.70)® has in mind (.75)
Two semesters : .
reg =ling child's regarding factually
interests, Interpreta- reported subject matter(.?4)
tions, or experiences {-,59Y) )
. regarding materials,
resources, books,
raterfals (-,53)
X = 44* (reading) r = -.04 (reading)
I ® .39 (mathematics) £ = ,38% (mathematics)
i 'Only variables relevant to this cetegory are given as factor

toadinge,
i bractor lsading, pot correlation;

“p<&10
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3.8
Table 3.1 (cont.)
Teacher Questicas: Two'Classifications
Investigator Significant Results Non-significant Results
Thompson and F (observer counting) F (observer counting)
Bowers, 1968
4th-Vocab. and teacher questions classified on '"convergent-
Socizl Studies divergent continuum' which was not further
(15 tchrs) explained. This continuum probably refers to
Two semesters classification of questions as "convergent" or
“divergent."
F = 4,56% (word meaning) F = 1,90 (social studies}
Wright and Nuthall, r (typescript counting)
1970
3rd-Natural Science closed questions
(17 tchrs) I = ,31
Three 10-minute lessons open questions
_r_ = --08
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3.9

responses to student answers. Soar added (personal communication) that
these categories refer to a teacher's questions and to his responses
to students,

The major conclusion which I derive from Table 3.1 is that
the simple categorization of questions into two types and the correlaijion
of frequencies of these types with class residual mean achievement scores
has not yielded significant or even consistent results. These non-
significant results are puzzling, One would expect that the frequency
of questions that encourage pupils '"to seck explanations, to reason, to
solve problems" (Perkins, 1965), or.the frequency of questious related
to interpretation (Harris and Serwer, 1966; Harris et al,, 1968)
would be consistently related to achievement,

These non-signifirant results have been experimentally repli-
cated. Hutchinson (1963) ran an experiment in which four tedchers
taught the same material to two matched groups of seventh grade pupils.
The instructional period was three weeks, or 15 fifty-minute lessons.
After the first series of lessons, the teachers were given special
training to increase their use of convergent, evaluative, and divergent
questions (Gallagher and Aschner, 1963). They then taught the same
material a second time to new groups of pupils. All class sessions
were tape-recorded, and the frequency of use of differcnt types of
questions was tallied. These tallies indicated that the teachers used
more high-level questions (i.e., convergent, divergent, and evaluative)
when they taught the lessons a second time. Although the pupils who
were taught the second series of lessons showed significantly more
growth on some of the creativity tests, the two groups' mean scores
on the achievemen: tests were aloost ideantical.

Similar results were obtained by Miller (1966), although each
question was not specifically categorized, Instead, all teacher state-
ments were classified as "divective' or "responsive' according to an
elaborate coding system. Under the responsive mode the teacher asks
more high-level queations and elaborates pupil responses. In this exper-
iment, each of four teachers taught 10 thirty-minute lessons to two
groups of pupils; one set of lessons using the responsive mode, the
aecond using the directive mnde, Systematfc observation of the teachers'
hehavior indicated significant differences between their behavior In
the two settings, although Lhe teachers were leas consistent in follow-
ing the responaive model. There were no significant treatment effects
as measured by two criteriona tests, one on mastery of facts #nd the
other on "higher understanding.”

ERIC
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In both studies, the levels of the pupils' responses were
a2lso coded; when the teachers asked higher-level questions, the pupils
responded with higher-level answers. This additional evidence of
differences in levels ofi thought in the two conditions in each study
makes the non-significant results on thz achievement measures in the
correlational studies even more puzzling.

The results suggest two conclusions: (1) no clear linear
relationship has been found between the frequency with which the
teacher used certain types of questions and the achievement of pupils,
and (2) the experimentally increased use of specified procedures or
types of questions has not resulted in significantly increased achieve-
ment, As Conners and Eisenberg suggest from their study of the effect
of teaching Lehavior upon IQ growth of preschool children, "It may be
the total pattern of intellectual stimulation rather than any specific
adherence to...different patterns of quesrions, that is required to
induce growth" (1966, p. 10).

Additional Analyses. Significant results were obtained in
four of the studies in Table 3.1, and although the analytic procedures
and obsevrvational category systcus used in these studies are too
diverse to permit any synthesis, the results way provide some sugges-
tions for future researca.

In one study (Spaulding, 1965), the frequency of teacher's
open ended qQuestions regarding a student’s interests,. interprectations,
or experiences was negatively related to achievemen’., but thr category
system vhich Spaulding used is so unique that these results cannot be
compared with those obtained in the other studies. Another investigator
(Soar, 1966) fourd that teacher encouragement of factual answers and
teacher encsuragement of interpretation and genoralization loaded
positively on & factox which was significantly related to arithmetic
achievement. But this result 18 also diffficult to interpret because
both teacher questions and teacher responses were counted as “tcacher
encouragement,” A third investigator (Kleinman, 1964) found that
students classified as "high ability" learned more with teachers who
#sked more "high level questions, and slthough this trend was maintained
for students classified as tverage ability and low ability, the results
were not significant, Firally, Thompson and Bowers (1968) computed a
ratio of convergent and divergent questions and classfied teachers as
high, moderate, or low according to this ratin. They fecund that
teachers who were moderate (i.e., asked & relatively equel number of
convergent and divergent questions) achieved eignificantly greater
growth in word knowledge than teachers in the other two categories.
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Although no discernible trend is apparent from these results,
the studies provide several suggestions for future research. First,
the classification of questions into two types and the correlation of
the frequency of each type with the mean class residual gain score has
not been a profitable pursufit to date. Tt is possible that better
results could be obtained if investigators included means of subgroups
of learners in their analysis. 7The study by Kieinman (1964) is an
example of focusing upon subgroups of learners classified by their IQ
scores., Second, the classification of questions alone may not Le
sufficient., In the study by Soar, the teacher's questions and the
teacher's responses were coded together when counting the f.equencies
of "teacher encouragement of factual answers" or "teacher encouragement
of interpretation and generalization."” Third, the joint classification
nf teacher's questions and the topic of their questions way be useful,
Such ar approach was used by Spaulding, and his results suggest that
the topic of the questicn is as important as its type. Finally,
Thompsor and Bowers' use of a convergent-divergent ratio provides a
useful and potentially fruitful alternative to the simple correlation
of frequency counts of question-type witl achievement. The possibility
of non-linear relationships which is suggested in the study by
Thompson and Bowers is elaborated below.

As it stands, the simple categorization of questions into
two types and followed by the correlation of frequencies iun these types
with class residual achievement scores has not ylelded significant or
even consistent results. However, the procedures used in four of the
studies vhich obtained significant results, although too varied for
synthesis, suggest a variety of research procedures which might be
used in future studies,

Types of Questions-~Muliiple Classification

Only three studies were found in which questions {or types of
teacher-student interactions) weres classified into more than two types.
These studies differed widely in design and focus. In the study by
Solomon et al. (1963), the analysis was done from tape recordings, and’
each independent ¢lause of teacher statements, questions, and feedback,
and of student statements and Questions was categorized. All aix
categories used for classifying teacher (or student) questions are
given in Table 3.2. In the study by Furst (1967), the analysls of
teacher cognitive behavior was based upon the duta provided by Bellack

6
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et al.(1966). In Bellack's study, each line of transcript was cocded
as to the logical-substant:.ve process which was occurring. Separate
results were pot presented for teacher and student talk. When lengthly
segments of teacher or student talk occurred, the ~ntire segment was
usually coded as to itgs doninant logical process,

In the study by tonners and Eisenberg (1966), the unit of
measure was "groups of epi:sodes." An episode was defined as a change
of topic, change of teacher's attention from one student to another,
or any new element of the 1eacher's behavior. Groups of episodes were
classified according to thc "implicit goal which these activities were
judged to serve'; groups of episodes were defined as activities, The
significant differences in the frequencies of different types of
activities among .he three groups of teachers are presented in Tadle 3,2.
The two types of activities which yielded significant differences among
high-, middle-, and low-aclieving teachers were those which focused on
"intcllectual growth” and "property and materials.” The actisities
vere not elaborately defined in the complete report., Activities in
"{ntellectual growth" were defined as those which focused on '"language,
concept, or symbolic training; factual knowledge about the world;
development of sensory abilities, etc.'" The variable property and
materials was defined as activities involving "consideration for the
well-being, rights, and property of others.”

Significant results were obtained in all three studies.
Couners and Eisenberg (1966} found that the highest-achieving teachers
had significantly more interactions which focused on intellectual
growth, and the lowest acliieving teacher:s had significantly more
interactions which focused on properky a:d materials., No significant
differences were obtained on the remaining types of activities (Table
3.2). Purst (1967) found that the highest-achieving teachers had a
higher ratio of analytic and evaluative interchanges divided by
empirical interchanges. Solomon et al. {1963) found that two typus
of questions--interpretive and factual--loaded on a factor signifi-
cantly related te gain in comprehension. Unfortainately, three
studies are a snall sample, and it is difficult to develop any
summary statement which includes all three studies.

Perhaps the best conclusion which can be reached {n this
section is that the use of observational systems which include mul-
tiple classificat{ons of cognitive Interchanges has consistently
ylelded signiticant results. These consistent results stand in
sharp contrast to the inconsistent and non-significant results ob-
tatned when only two types of questions wer. classified. However,
only & few investigators have studied multiple classifications of
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cognitive fnterchanges, and very little is known about the effective~
ness of various forms of questions.

Non-linear analyses of questioning. Perhaps the optimal
relationship between types of questions and pupil achievement is not
linear. Four *nvestigators have studied this possibility: Soar, 1966;
Thompson and Bowers, 1948; Furst, 1967; and Solomon et al,, 1963,

Soar did not have 2 varfable based on the frequency of ques-
tions per se; hovever, he used frequencies in columns 3, 4, & and 9 to
develop .ngenious measures of inquiry and drill, Inquiry was defined
as the sum of the 3-3, 4-4, 8-B, and 9-9 cells; that is, extended
teacher behaviors of elaborating pupils' answers, and extended ques-
tfoning, as well as extended pupils' answers to teacher questions, or
extended pupil-initiated respunses. This pattern of extended time
spent in questioning, elaborating, and ansvwering was taken to represent
inquiry. Drill was identified by the tallies in the 4-8 plus 8-4
boxes; that is, pupils® answers to narrow teacher questions plus
teachers' quercions following pupils’® responses.

Soar developed three measures frem these combinations:
(a) the amount of ingquiry, (b) the amount of drill, and (c; an
inquiry/diill ratio computed by dividing vhe frequencies of inquiry
behaviors by the frequencles of drill behaviors.

Two of these measures loaded on Factor 3, Discussion versus
Rapid Interchange, a factor which had a posftive correlatfon with 2ll
&chievemrnt measures ana significant correlaticns with vocabulary,
reading, und arithwetic concepts. Inquiry itself was not on this
factor, but the inquiryfdrill ratio had a positive loading, whereas
drill had a negative loading. Soar interpreted this finding as sug-
gesting that a classroom which is high on this factor is not especially
high on inquiry, but is quite low on drill activities,

Thonmpsnon and Bowers (1968) classified questions into those
for which more than one answer was possible (divergent), end those for
which only one answer was possible {convergent). They also classified
teachers as high, moderate, or low on a "convergent-divergent continuum”
end found, using analysie of variance, that teachera classified as
woderate had puplls whose schfevement was highest in a test on word
meaning. - - )
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Table 3.2

~Muleiple Classifi-ation of Questions or Interactions

Investigator Significant Results Non- ignijicant Results
Conners and P (observer counting) F {oiserver ¢ ating)
Efsenberg, 1966 trichotomized sample tricho _aized rcample
Preschool
(38 tchrs) Focus of teacher-student Focus of teacher-student
6 weeks interchange: interchange:
intellectval growth y self concept
F = 6,04% F = 2,350
property and materialsL creativity
F =12,10%% P01
manners '
¥ = 2,03"
obedience ’
F=1.6M
rights of others
F<l
physical motor activities
¥ =147
Furst. 1967 P (transcript counting) tho (transcript countfng)
10th and 12th - trichotomized sample . .
Social Studies
(15 tchrs) xatio of typescript lines (of teacher or studenc
Four one-haur talk) devoted te analytic (i.e. defining) and
lessons evaluative substantive logical processes to

the number of lines devoted to empirical (factual)
lcglcal processes,

F - 16,9208 tho = .38

nﬂigh-achievlng teachers had highest frequencies.
HHiddle-achieving teachers had highest frequencies,

l‘1-0\:-'|cl'xit=_ving teachers had highest frequencfes.

79

———



Table 5.2 (cont.)

3.15

Multiple Classification of Questiéns or Interactions

Investigator Significant Results

Non-significant Results

Soloron et sl.,
1963
College evening school
American History
"(24 tchrs)
. One semester

Factor 2: Energy versus
Lethargy
interpretation ques. (.63)
factyal questions {.49)
¥ = .44*% (compre. gain}

Factor 1: Permissiveness?

. vs Control

(-. 78)b

hypothetical ques.
opinion questions (-.70)
organizing ques. - (=.66)

interpretation ques. (-.49)
non-specific ques. (-.67)

.19 (factual gain)

rl:
L = .32 {compre. gain)

xr = .23 (factual gain)

‘Only factor loadings relevant to this variable are presented.

bractor loading, pot correlation.
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One of the ftems in the cognitive composite developed by
Furst (1967) was the ratio of analytic and evaluative to cognitive
processes. She developed this ratio by using the descriptive data
provided in the report by Bellack et al, (1966); the report gave the
number of lines in the transciripts of the classroom interactions
which Bellack and his associates coded as imvolving anmalytic, evalua-
tive, or cognitive processes. Analytic rzfers to defining or inter-
preting the meaning of an iten or statement; empirical includes fact
stating or explaining the relatfonship between events; and evaluaiive
deuls with perscnal judgrents and/or the reasons for the judgments.

" Furst hypcchesized that the superior teachers would show
grecter variety !n their use of these processes; she computed the
ratio of the two lLeast frequently u~ea to the most frequeatly used
cognitive processes (i.e., the ratio of the lines devoted to analytic
plus evaluative processes to the lines devoted to empirical processes}.
Iuspection of the original data (Furst, 1957, p. 203) indicated that
the three most effective teachers were significantly superior to the
remaining teachers on the variable variety of cognitive processes.

Solomon ot al. (1963) found that six of the seven types of’
questions loaded on Factor 1, labeled "permissiveness versus control.”
(Rat :d ltems were also Included in developing the factors, which
accounts fur the discrepancy in the label). Although ther2 was o
significant lirear relationship between teachar loadings on this
factor 8.4 cither of the achievement measures, teachers who were
poderate on this factor huad classes with significantly higher d1f-
ference scores on the comprehension test.

I1 each of these four studies, the methods for analysis are
quite different, although each method appears to have achievc] limited
success and appears useful for future research. Perhaps one of the
wore fasciuating discoveries in veviewing these studies is the variety
of procedures which different favestigators have used. They have
varied in their classification schemes, units of analysis, and
statistical procedures. Theve is no simple way of testing which of
these numerous combinations of procedurcs will obtain optimal results,
It is possible that one set of procedures will be owre effectire in
sccounting for student achieviment {n one situation, and another set
in another situation. But any set of "optimal" procedures will have
to be replicated using another sample from the same population, and
at this stage i. our research such replication occurs infrequently.
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Other Cognitive Varjables

The results on cognitive variubles other than teacher questions
are discussed below. These are: probing, strecturing, task-orientation,
and clarity. Too few studies have been conducted in these areas to
pecrmit any conclusions or synthesis of the results. However, all four
variables appear worthy of future study, and the specific procedurcs’
used in each of the studies might he useful for future investigators.

Probing

The results of three studies (see Table 3.3) suggest that
there may be merit in investigating the teacher's cognitive response
to student answers (Soar, 1966; Spaulding, 1965; Wright and Nuthall,
1970). :

In the modified version of OSCAR 2V used by Soar (1956),
teacher questions and statements were coded into three categories:
(a) teacher encourages further answers to fact questions, (b) teacher
encourages further explarations, and (c) teacher encourages inter-
relationships, generalizations, and problem solutions. Only one of
these three variables loaded on a significant factor. Teacher encour=
agement of inter-relationships and generalizations loaded on the
unnamad Factor 9, which had a significant, positive coxrelation with
schievement in arithmetic concepts, and positive, although not
significant, correlations with the remaining product measures.

Teacher repetition, clarification, or use of pupil ideas
may be another form of cognitive response to student answers. The
only study in which teacher "use of student ideas" ard teacher res-
ponse by clarification were both iIncluded in the observational systen
(Soar, 1966) indicated & negligible correlation between these two
behaviors. Perhans these procedures are uncorrelated but equally
effective means of achieving the same ends. 1In addirion, Soar found
tbat tescher use of inquiry, or the inquiry/drill ratio, was not
related to the frequency of either type of cognitive response.

In the study by Spaulding (1965), a variable which has
slready been discussed under affective behaviors, "teacher elicits
clarification in a non-threatening way,” loaded on & component
wvhich was significantly related to reading gai' , and nearly signifi-
cant in mathematics gain. This behavior appears to be only
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Table 3.3

Probing

3.18

Investigator

Significant Results

Non-significant Results

Soar, 1966

3cd thru 6th -
General

{55 tchrs)

Two semesters

Spaulding, 1965

~ 4th and 6th -
Reading and
Mathenatics

{21 tchrs)

Two semesters

Wright and Nutkiall,
1470

3xd
Science

(17 tchrs)

Three ten-mfnute
lessons

£ (observer counting)

Pactor 9: Unnameda

£ (observer counting)

Teacher encouragement of interpretation,
generalization, and solutioa

= .29*(arith.concepts)b

£ {observer counting)

Component 6: Businesslikas, orderly teacher behavior®
eliciting clarification in a non-threatening way (,36)

med £ = .19

£ f(observer counting)

regarding lack of knowledge {to boys) (-.65)
regarding lack of knowledge (to girls) (-.30)
regardi.g lack of knowledge (to class) (-.12)
regarding lack of attention ( .30)

x = 44% (reading

r (typesccipt counts)

redfrects questioa
L= ,54%

teacher informatisa
following question
_r_ - ‘-52*

r = .39 (math)

r (typescript counts)

#&lternative subsequent

question r ~ -,40

recip.ocates to extend

r=.,20

reciprocates to 1ift
r = ‘320

.Only loadings relevant t~ this category are presented.

b

Factor loadiagy; not correlations.
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tangentially related to uvrobing because it is part of tue molar
behavior ‘'disapproval.” No behavior which might be labeled as probing
appeared under the molar behavior '"instruction."

In the study by Wrigit and Nuthall (1970), therc were five
catagories used to code teacher cognitive responses to a student's
answer, These included asking a question on the same cognitive level
to the same student (3lternative subsequent question) or to .another
student (redirects question), or asking questions at a higher thought
level (reciprocates to lift). As noted in Table 3.3, the frequency
of redirection of guestions was significantly related to ciudent
residual mean achizvement (r = .54), but the other forms of cognitive
response yielded mixed resul®s.

The teactier's cognitive response to student answers is a
particularly difficult area to investigate as shown in the varied
correlations obtained by Wright and Nuthall (1970). The fact that
significant results were obtained in all three studies on variables
which have some approximation to "probing" suggests that there is
merit fn continuing to study the teiacher's cognitive responses to
student statements, But the category systewms used in these three
studies are so varied tha: no conclusions can be drawn with coriidence.
It is particularly unfortunate that there are so few studies in this
area in view of the emphasis which "learning by inquiry" has received
in curriculum courses.

Structuring

———

The term "structuring” is used here to refer to four over-
lapping variables which were studied in at least one of the studies
surmarized in Table 3.4: The teacher comments made at the beginning
or at the enu of a lesson, and the teacher corments made before or
after he asks a question. Although the effects of introductory aand
eoncluding statements have been fnvestigated in laboratory studies
using meaningful verbal material by Ausubel, Rothkopf (1970), R.
Anderson (1970) and their assoclates, there has been little classcoom
research in this area.

Five low-inference studies were found in which variables
simflar to structuring were studied (Table 3.4). Crossan and Olson
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Table 3.4

Structuring

Investigator ‘ Significant Results Non-significant Results

Crossan and Olson, sudiotape counting

1969 (significance tests not
6th and 12th - made)
Specfal tests in
verbal learning and clear signal when one
symbolic learning part of lesson ended and
(6 and 35 tchrs) another began

Two ten-minute lessons .
emphasis upon words
to be learned

Furst, 1967 F (typescript scoring)
10th and 12th - o .

Social Studies moderate number of rho of achievement and
(15 tchrs) "teacher structuring deviation of structuring
Four one-honr lines" (coded by lines from mean = .48

lessons : Bellack et al,, 1966)

trichotomized sanple
(part of sigaificant
composite;''structuring”

in itself not analyzed)

Penny, 1969 F (typescript scoring)

8th and Sth -
Socfal Studies verbal markers of importance
and English (e.g., "now get this,")

(32 tchrs) .

Two 45-minute F = 7,9% (lat sample) '
sessions F = 4,3% (2nd sample) .

P =10,6%* (total)
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Table 3.4 (cont.)

Structuring
Investigator Significant Results . Non-significant Results
Soar, 1966 _x (observer counting)
3rd thru 6th -
General Factor 3: Extended Discourse
(55 tchrs) extended lecture (.80)2

Two semesters ) -
ned r = ,37%

Wright and Nuthall, r (typescript counting) r (typescript counting)
1979 ' .
3rd - Science review at end of lesson terminal structuring
(17 tchrs) _ (structuring a«t the
Three ten-nminute r = ,67%F end of an episode)
lessons ‘
r= .4l
. Teacher finformation ' structuring prior
following question to a question
p o= -,52% r=-.13

review at start of
second lesson

r=.18

review at start of
third lesson

' r=-,08

%0nly factor variables relevant to this tsble are presented.
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(1369) recorded whether teachers gave a clear signal when one part of
the lesson ended and another began. No one elsc studied explicit
marking of transitions. The use of emphasis, which might be taken as
a form of structuring, was investigated in two studies. Crossan and
Olson counted teacher emphasis upon words to be learned, and Penny
(1969) developed a category which he named “verbal markers of impor-

tence" (e.g., "Now this i{s important!''),

Using the coded data provided by Bellack et al. (1966),
Furst (1967) included the nuwber of structuring statements which a
teacher made as part of her "cognitive composite." In the coding
system developed by Bellack et al., structuring referred to the
initial statements of the teacher which serve to initiate or focus
a teaching cycle (or move). These initial statements frequently
precede a question. (Bellack did not make a separate count of
stracturing at tie end of an interchange; such a rodification was
used by Wright and Nuthall in their investigation.) Furst used a
unique procedure for determining "moderation" in structuring by
assigning the lowest weight in a Fisher standard measure to the
reacher who was closest to the mean of the 15 teachers in struct-
uring. Teachers who deviated from the mean (regardless of the
direction) were assigned higher weights according to the amount of
deviation from the grand mean which they exhibited. The finding by
Furst that the highest-achieving teachc¢rs were moderate in their use
of structuring statements suggests that providing a moderate amount
of structure was the most effective teaching procedure for those
high school classes.

Soar (1966) believed that the positivc relationship between
steady~state lecturing (cell 5-5) and achievement reflects cognitive
structuring activities on the part of the high-achieving teachers.
Such a hypothesis cannot be investigated by an inspection of an IA
matrix because both extended and relatively short lecturiug would
fit into the 5-5 cell. But Soar studied the original observer tally
sheets and determined that four of the five highest teachers on his
Factor 3 followed a pattern in which they lectured at most for 15
or 20 secouls, and then asked a question, and the pupils responsed.
Such a pattern of posing a sjtuation or providing limited units of
information, asking a question, and responding to the question
appeared to Soar to parallel the rationale of programed instruction.
It s possible that both Soar and Furst have identified such a
pattern in successful teachers. Gage and Unruh (1967) have also
suggested a parallel bheiween the structuring, soliciting, responding,
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end reacting pattern described by Bellack et al, (1966) and the °
sequence of frame-presentation, question, response, and reinforce-
ment which appears in programed fnstruction.

The coding system used by Wright and Nuthall (1970) con-
tained both original categories and a modification of the system
developed by Bellack et al. (1966). The "structuring' statements
used by Bellack were divided into "structuring pxior to a question”
and "terminal structuring,''or structuring at the end of a move, In
addition, these investigators also studied review at the start of the
second cr third 10-minute lesson, and review at the end of a lesson.
Another variable, "teacher information following question," refers
to the teacher's use of additional statements after he has asked a
question and before any student has answered. The significant
negative correlation obtained for this variable (r = -.52) might
also be taken as a measure of the lack of clarity in the question.
That {s, structuring statements following a question may have been
necessary because the students were unable to answer the question.

Of the five low-inference studies of variables which might
be labeled structuring, all studies yiclded positive results. These
results were significant in three studies (Furst, 1967; Penny, 1969;
Soar, 1966) and both significant and non-significant in one study
(Wright and Nuthall, 1970); the level of significance was untested
in one study (Crossan and Olson, 1969). In the study with both
significan: and non-significant results (Wright and Nuthall, 1970),
review at the end of a lesson or an episode appeared to be more
effective (rs = .67 and .41, respectively) than review at the start
of a lesson or structuring prior to a question (rs = .18 and -~.13),
The studies by Furst (1967), Soar (1966), and Wright and Ruthall (1970)
suggest that the amount of structuring before asking a question is an
important variable, but it is difficult to determine from these

" studies what the optimum Level is.

Future Research. The fact that significant results were
obtained in all four studies for which statistical tests were run
(see Table 3.4) clearly favers structusing as a promising area for
future research. However, beciuse the investigators studied different
variables and used different statistical trcatments of the data, any
synthesis of the results appears premature. In addition, the defini-
tions of structuring, to say nothfng of advance organizers, are far
from precise. Future studies in this area might focus on the effects
of structuring at different places in the lesson, and the effects of
structuring before or after a series of events (such as structuring
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" following a question, or structuring at the end of a move or at the
end of a lesson). One might alsc consider the relationship betwcen
structuring comments at the start of an episode {or move) and the
quality of questions. Short structuring sentences before a question
may facilitate achievement (Soar, 1966), but such statcments may not
be necessary if the questions are clear (Wright and Nuthall, 1%70).
The interaction of structuring statements and the clarity of questions
might therefore be considered in future research. One way of measur-
ing the clarity of questions might be to deatermine whether students
answered a question the first time it was asked (Wright and Nuthall,
1970). Finally, in future research, it might be appropriate to con-
sider non-linear analyses in addition to the more frequently used
linear analysis.

Task Oriented Behavior

The variable *'task oriented, achicvement oriented, or
businesslike behavior” has primarily been studied using high-inference
rating scales. The results cf such studies are summarized in the
appendix. However, two studies were found in which the counted
behaviors of the teachers also appeared to suggest achievement- or
task~oriented teacher behavior (Table 3.5). In the study by Conners
and Eisenherg (1966), the most effective teachers had significantly
more teacher-student interchanges which focused on intellectual
content, and significantly fewer interchanges which focused on
property and materlals., Spaulding (1966) fsentified one of his com-
ponents as "businesslike, insisting upon attention." The specific
behaviors which comprise this component (and their loadings) are
presented in Table 3.5, The businesslike teacher identified by
Spaulding appears to be characterized by avoiding open-ended quustions
and instruction reparding student’s interests, and by avoiding ap-
proval regarding personal interests or disapproval regarding lack of
knowledge. Positive cognitive behaviors did not appear clearly on
this factor. Spaulding (personal communication) chose the title of
“Businesslike" for t* 's component because of all the molar behaviors
in his category systes. (that is, major categories into which all
behavior was first coded, such as "approval," "disapproval," "in-
struction,' and "listening,"), "instruction' had the highest loading
on this component (,29). Within the subcatepories of technique of
instruction, the highest positive loadings were for ‘'stating facts
authoritatively, lecturing'" (.25), and “eliciting tihe idea or answer
that the teacher had in mind" (.20). However, such loadings are
below the usual cutoff of ,40 for selecting ftems which define a
factor.
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Table 3.5

Task Oriented, Achievement Oriented, Businesslike

Investigator

Siguificant Results

Non-significant Results

Conners and
Eisenberg, 1966

Preschool

(38 tchrs)

6 weeks

N

Spaulding, 1966

4th and 6th -
Keading and Math

(21 tchrs)

Two semesters

F (trichotomized sample)

Number of interchanges
which focused on:

intellectual growth
F = 6.04%

Prdpery and materials
F =12,10%%D

F (trichotomized sample)

Number of interchanges
which focused on:

creativity
F¢l

manners
F = 2.03

rights of others )
F<1

‘Component 6: Businesslike,

Insisting Upon Attention

approval in normal tone®

of voice (.36)

approval using wann
voice (-.39)

approval regarding personal
{nterests of student (-.39)

a ' Y .
Highest-achieving group had highest frequency on this variable.

b
Lowest-achieving group had hiphest frequency on this variable.

€A1l variables which loaded
on this f 2 :
loadings are in parenthesis, rho factor are dncluded.  Factor
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Table 3.5 (cont.)

"Task Oriented, Achievement Oriented, Businesslike

Investigator Significant Results Non-significant Results

' . " . . disapproval by commanding
Spaulding, 1966 conformance (.41)

(cont.) ,

. disapproval regarding lack
of knowledge (-.65)

instruction to boys (-.42)

instruction in normal
voice (.41)

. #nstruction in warm
" voice (-.56)

eliciting verbal response
in open-ended way (-.70)

instruction regarding student's
interests (~.59)

x = J44% (math X = .39d (reading)
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1n sum.ary, both studies in Table 3.5 provide some support
for the import:ince of achievement-oriented teaching. This variable
received greater support from studies in which teacher bchavior was
rated, and these reusults are summarized in the Appendix,

Clarity

The clarity of a teacher's presentation has been studied
mainly by correlating observer ratings on this variable with mecasures
of residual achievement (see Appendix), The results in such high-
inference studies are most encouraging--significant results were
obtained in eight of eight studies. But altbough there is strong
support for the validity of clarity as a high-inference variable, its
low-inference version is difficult to evaluate because only one
study (Solomon et al., 1963) uscd a low-inference measure of this
variable. In that study, the factor Clarity contained relatively
low and negative loadings for ''proportion of student interpretation
of total student speech' (-.47) and “proportion of teacher inter-
pretation of total teacher speech” (-.43). Interpretation is

defined in a single sentence in the complete report: "I'ocus upon

_explicit attempt to understand, explain, (sic) course materials"

{pp. 137-138). Apparently teachers high in clarity spent less time
interpreting course materials. It is possible that such teachers
were able to make a clear prescentation the first time.

Perhaps additional low-inference components of clarity or
inteliecutal) effectiveness are contained in the study by Yright and
Nuthall (1970), They found that teacher ''utterances” containing one
question were positively and significantly related to achievement
(x = .54), whereas uvtterances with two or more questions or with
teacher information following a question were each negatively related
to achievement (xs = ~-,43 and -.52). An "utterance” was defined as
a single teacher-pupil interactiosn. Thus, teachers who more fre-
quently asked questions that were answered the first time werc more
effective, whereas those who more frequently had to ask a second
question before receiving an answer, or who wore frequently followed
a question with a statement of thcoir own, were less effective,

O
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Summary

In contrast to the 30 studies on affective teacher behaviors
which are summarized in Chapter 2, only 12 ctudies were located in
which ec¢lassroom ¢bservational category systems were used to code
teachcr behaviors which might be regarded as cognitive. In this
limited group of studics, the greatest emphasis was on coding teacher
questions, and other cogni:ive aspects of classroon interaction
receiv:d relatively little attention,

In the area which was studied most frcquently--the classi-
fication of questions into two types--there was no consistent linear
trend favoring frequent use of questions classified as representing
"higher" or "lower' cognitive processes. Significant rasults which
were obtained on non-linear analyses, multiple classification of
questions, probing, structuring, task orientation, and clarity can
be considered only as suggestive for future research because too few
investigators have focused on such variables, and their merhods of
research are too diverse to permit any synthesis of their results.

It is unfortunate that although cognitive achievcement is
one of the accepted goals of ghooling, there have been so few
studies which employed cognitive variables in their observational
systems. '
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Chapter IV

Flexibility and Variely

Even though "flexibility'" has long becen honored as a
characteristic of effective teachers (see Hanmacheck, 1969),
relatively few studijes have employed this variable. /¢ iajor diffi-
culty is defining the variable. Two approaches have been used in
counting teacher flexibility. One is .o couat variation in behavior
without focusing upon specific behaviors; the other is to count fre-
quency of variation in specific activities.

General Variation in Behavior Ia the studies on Tab’e 4.1
general variation in teacher behavior was counted., Flarders defined
flexibility as, 'the arithmetic difference bet+ een the largest i/d

" ratio over all time use categories (e.g., discussion, administrative

routine, new material, ecc.) and the smallest i/d ratio for all time
use categories"” (Fl-unders, unpublished draft document}. Soar (1965)
defined flexibility as the number of cells in an IA matrix necessary
to account for 60 per cent of the tallies. A teacher who used a large
number of differcnt cells In the 100-cell matrix would have a high
flexibilily score. Snider (196€) used the standard deviation of the
i/4 ratio in different activities such as lecture and discussion.

Of the eight studies Iin which general variation in behavior
(or flexibility) was counted, none yielded sigunificant results. Posi-
tive correlations were obtained in five of the seven studies for which
the direction of the relationship could be detcermined (Table 4.1),

Variation in Specific Behaviors Other investigators studied
variation or flexibility by focusing upon specific teacher behaviors.
Three such studies are summarized in Table 4,2.

Anthony (1967) identified a number of measures of variation
in specific activities through interviews with the .z2achers and observa-
tion in the clussroom. The frequency counts were then coaverted to
seven-point scales for use In the statistical analysis. Those variables
wvhich appeared on her single factor are presented in Table 4.2, 1t
should be noted that variables reported in Chapter One from the same
stucy by Antnony also loaded on this factor. Those variables fncluded
high positive affect and low negative affect analysis. Fourteen

4.1



Table 4.1

Flexibility

Investigator

Significant Results

Non-sipgnificant Results

Flanders, 1970
2nd - General

(15 tchrs)

Two senesters

Flanders, 1970
4th - Social Studies
(16 tchrs)
Two wecks

Flanders, 1970
6th ~ General
(30 tchrs)

Two semesters

Flanders, 1970

7th -~ Social Studies
(15 tchrs)

Two weeks

Flanders, 1970
8th - Math
{16 tchrs)
Two weeks

r (observer counting)
flexibility--defined as
largest i/d during
instructional unit

minus smallest i/d ratio,

~.07

.E'-:

flexibility

462

£=

flexibility

r= .19

flexibility

r= .37

flexibility

re= 438

p < .10
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Table 4,1 (coatinued)

Flexibiliry

Investigator

Significant Results

Nen-significant Results

Snider, R,, 1
12th - Physic
(17 tchres)

Two semesters

Soar, 1966
3rd thru 6th
(55 tchrs)
Two gemesters

966
s

- General

Yorteyer, 1965

5th - Geneval
(14 tchrs)
TWO semesters

uv-cest (observer)

a) range of four i/d
measures

b) s.d. of i/d for
different activities
(e.3., lecture,
discussion)

No U-tests significant

‘on 3 criterion measures

T (observer-IA)

Factor 5: Unnameda
flexibility (-.u2)

med ¥ = -.02

rho (counting)

flexibility defined as
number of times tcacher
chauges behavior

med rhu = ,20
variety defined as number
of different behaviors
in time .aterval

med rho = ,25

ERIC
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80nly loadings relevant to "flexibility" are given in this table,
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variables appeared most promising, and these loaded on a single
factor. These fourteen variables might be subdivided into three
types: the vaiiety of instructional materials and techniques, the
frequency and variety of reinforcuments used by the teacher, and the
types of feedback available to teachecs aznd students through testing.
Variety is common to all three subdivisions, 7The variables referring
to reinforcement have already been covered in Tahle 2.3 under "teacher
praise," The behaviors relevant to variety of inatructional materials
and techniques are listed in Table 4.2, '

The work of Furst (1967), Thompson and Bowers (1968), and
Soar (1966) has previously been described in Chapter 3 under diffe.ent
sections. The studies and resulis are again described in this chapter
because their resulte also appear to be relevant to consideration of
variation in specific activities. The fact that the same set of
variables can appear in more than one chapter is another indication
of the lack of conceptual clarity in this relatively new undextaking.

'
1

In the study by Furst (1967), boih student and teacher talk
relevant to the subject area (compared to managerial talk) were clas i-
fied into ore of three major cognitive processes: analytic (or de- )
fining), evaluative, and eampirical (fact stating and explaining). The
highest frequency of cognitive interaction across the sample was on
the empirical level. Furst recaconed that teachers who used a variety
of coguitive processes might obtain great.r achievement, and therefore
she calculated (for each teacher) a ratio of the most frequently used
process ( empirical) to the least freguently used processes (analytic
and evaluative), These ratios were converted into standardized scores
in which teachers who showed the greatest variation (had the lowest
ratio) recefved the lowest scores.

Thompson and Bowers (1967) apparently - w.outed a ratio of
convergent and divergent questions for each teaci~- and classified the
teachers as highly convergent, highly divergent, &.d moderate. Those
classified as moderate apparently had the largest riixture of the two
types of questions.

The results for all three studies are presented in Table 4.2;
significant results were obtained fn all cases, For Anthony, the
factor on which these behaviors loaded was significantly related to
student residual gain measures, although the fndividual weights for
each of the variables was not given. In the study by Furst, the three
teachers who obtained the highest residual gain scores also had signi-
ficantly greater cognitive varfation than the remaining teachers. In
the study by Thompson and Bowers, the tcachers who were moderate in
divergent-convergent questions obtained the highest achievement {n
vocabulary (although differences were non-signfficant in social studies
galn), However, none of the three Investigators reported significant

ERIC

97



Table 4,2

Variety and Variation

Investigator

Significant Results

Anthony, 1967
5th - General
(21 tcbhrs)

One senester

Furst, 1967
10th and 12th
grades - Social
Studies

Non-signi ficant Results

r (obscrver and interview)

Factor 1 (14 variables)
(loadings not given)

variety in test form

distinct variety in objects
handled by pupils

variety in objects handled
by pupils

variety in observed teaching
devices

number of three-dimensional
displays

numbey of observed displays
on academic subjacts

novel or real-life displays
in classroom
r = 48+

F (typescript ccoring) F (typescript scoring)
trichotomized szmple

© (15 tchrs) ratio of typescript lines of teacher or student

four one-how talk using analytic (defining) and evalvative

lessons substantive logical processes to lines using

' enpirical processes.

H
F = 16.92++ rho = ,38
Hﬂighest achieving tecachers had higheét ratio.

O
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Table 4.2 (continued)

Variety and Variation

Investigator Significant Results " Non~significant Hesults

Thomnpson and :
Bowers, 1968 F (counting)

4th - Vocab, and = (trichotomized sample)
Social Studies

(15 tchlrs) teachers classified as high,
Two semesters -1edium, or iow according to

questions on a "convergence-
divergence continuwn."

F = 4.56% (medium group highest)® F= 1,9
(Vocabulary) (Social Studies)

8Teachers who were madium on this variable had classes with
significantly higher achievement scores.

Q '
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4.7

correlational results for their measure of variation. 1In the study by
Anthony, teacher use of a variety of materials was only part of a

factor which jincluded other teacher behaviors such as affective responses
to students; in the study by Furst, the kank order correlation wes not
significant; and no estimate of the correlation could be cbtained from
the study by Thompson and Bowers. Despite these limftatious, the re-
sults are distinctive for their consistency.

The importance of variation in specific activities also receives
some support i+om the study by foar (1966) which is also described more
fully in Chapter Three. Soar found that the most effective teachers had
a higher ratio of "inquiry" to "drill" activities, although frequency of
inquiry procedures itself was not a significant correlate, and drill was
negatively related to achicve-2nt. ("Inquiry" and "drill" werc defined
by combining cells in the IA matrix in a procedure only used by Soar, to
date). Soar's finding mav suggest that the most effective teachers were
moderate in their use of inquiry and low fn their use of drill. Whethey
suck findings can be taken as support for "variation in specific activi
ties" {s speculative, but these results are added. in the hope that they
may be of interest to investigators who are considering future correla-
tional and experimental studies in this potentially fruitful area.

However, it is difficult to compare or attempt to synthesize
these four studies because they again involve widely disparate observa-
tional systems and statistical procedures. Yet, all four studies suggest
that variation in classroom activities or in cognitive processes may
be an important corcrelate of student achievement.

The importance of variation in activities is also supported by
two studies in which student attention was the c¢riterion measure.
Kleinman (1964) summarized a mimeograph report by Wilk et al, (1960}, irn
which a modification of OSCAR was used as the observa*ion instrument,
According to Kleinman, Wilk found that "the amount of disruptive behavior
in the classroom was negatively correlated with the amount and variety
of classroom activities'" (Kleinman, 1964, p. 37).

Usfng an ohservational category system, Kounin (1970) report-
cd that the correlation between variety of school-unique activities
(e.g., reading, arithnetic) and work involvement was .83 and .52 for
two samples of 11 and 49 classrooms, respectively. The students were
fn the first and second grades. For nine classrooms of grades three
through five, the c¢nrrelation between scatwork variety and work in-
volverent was =67 (sic). Although Wilk et al. and Kounin used stu-
dent attenticn to task as their criterion, other investigators found
that observer ratings of student attention were significant and

O
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consistent correlates (rs = .39 to ,62) of student achievement
(Belgard et al., 1968; Hunter, 1968; Lahaderne, 1968; Morsh, 1956;
Shannon, 1947),

Summar

The studies on teacher flexibility have yielded two sets
of results. When flexibility was defined as c¢hanges in all_types
of teacher behavior, none of the studies yielded significant re-
sults (Table 4,1}, When flexibility was defined as variation in
the teacher's cognitive behavior or the richness and variety of
clagsroom materials aid activities, then the results were consis-
tently significant (Table 4.2).

O
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5.1

Chapter Five

Amount of Teacher-Student Interaction

The emphasis in this chapter is on the amount, rather than
the rype of teacher-student interaction. The results of 13 studies
are presented as teacher talk, student talk, and teacher-studeut in-
tecactions. This is a short chapter. The variables were not included
as part of the chapter on cognitive variables (Chapter Three) because
in the earlier chapter the focus was on the type of cognitive inter-
action, whereas in this chapter the focus is primarily upon the amount
of interaction. :

Teacher Talk

Teacher talk (Table 5.1) has been studied by summing the
frequencies of all behaviors labeled as teacher talk. The Flanders
Interaction Analysis system has been used in the studies by ¥landers
(1970) and Sharp (1966). Teacher talk was determined by counting
lines in transcripts in the study by Solomon et al. (1963) and in the
study by Wright and Nuthall (1979). Wright and Nuthall defined teacher
utteranccs as teacher statements or series of questionr which are un-
broken by student talk, Altogether nine studies are reported in Table 5.1.

In the eight studies for which correlations were available,
the frequency of teacher talk yielded consistent positive corrclations
which were low and not significant. A ninth study might be added to
this group by including the study by Soar (1966). 1In this ..udy, a
variable named "steady state lecture" referred to three seconds of
teacher talk followed by an additional three seconds of teacher talk
(€211 5-5), "steady state lecture," however, is only a part of the
total teacher talk. This variable had a loading of .80 on Factor 3,
a factor which had a m~rdian correlation of .27 (p<{.05) with the five
measures of student achievement, and was significantly correlated
with residual student achievement in vocabulary, reading, and arith-
metic concepts.

The single negative relationship between teacher talk and
student achievement was obtained in the study by Perkins (1955) (sec
Table 5.1), in which total teacher talk (or "teacher lectures") had
a positive loading on a factor which ccntained negative loading for
total class gain in reading comprechension and English grammar, and
a positive loading for total class gain in reading vocabulary.
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Table 5,1

Teacher Talk

Investigator

Significant Results

Non-significant Results

Flanders, 1970
2nd - General
(15 tchrs)

Two semesters

Flanders. 1970

4th - Social Studies

(16 tchrs)
Two weeks

Flanders, 1970
6th - General
- (30 tchrs)

Two semesters

Flanders, 1970

7th - Social Studies

(15 tchrs)
Two weeks

Flanders, 1970
8th - Math

(16 tchrs)

Two weeks

Perkins, 1965
5th ~ Ceneral
(27 tchrs)

Two scmesters

Factor II Teache»
Lecturer-Cueiticizer

+a reading vocabulary
- reading comprehension pg

.- English grammar

teacher talk

r =.30

teacher talk

r= .08

teacher talk

r=.,11

teacher talk

r = .02

teacher talk

r = .45

Factor IT Teacher

Lecturer-Criticizer

ns? arithrotic

spelling

8 4 refers to positive loading on a factor containing this
variable; ns refers to no loading on the factor, and ~ refers to a

negative loading,
ment not given,
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Table 5.1 (continued)

Teacher Talk

Significant Recults Non-significant Results

Investigator

Sherp, 1966
High School-
Biology

(31 tchrs)

™wo semesters

Solomon et al.,
1963

College evening
school -

American History
(24 tchrs)

One semester

Wright and Nuthall,
1970

3rd - Hatural Science
(17 tchrs)

Three 10-minute
lessons

teacher talk
r = .29
Factor 1: Control

talk of total classroo

i
proportion of teacher
speech  (,92)% T

.19 (factual gain)I

I 1=

+32 (comprehension
gain)

n

teacher talk

r = -,09

teacher utterances

&Not all variables which loaded on this factor are given in
this table. Only those variables relevant to teacher talk are pre-

sented,
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The overall low, non-significant, but consistently positive
correlations betwecen teacher talk and student achievement appear to be
different from the frequently voiced iiea that teachers spend "too much"
time talking in class. Althcough teacher talk as currently practiced
does not appear to be significantly related to student achievement, the
correlations are consistently positive,

"Teacher talk" is a rather gross category, and thz investigators
inctuded this variable (and those following) as one of the many which
they studied in any tingle investigation. The results suggest that
there way be higher yields in focusing upen types of teacher talk
rather than sheer amount, and eximples of such variables are contained
throughout Chapter Two (Affective Variables) and Chapter Three (Cogni-
tive Variables).

Student Talk

Frequency counts on student talk were used in the studies re-
ported in Table 5.2, None of the results was significant or near-
significant in any of the three studies.,

It {s rather smiprising to find only three studies on this var-
iable. Additional information on the relationship of student talk to
student achievement could be obtained 1if the data from the five studies
by Flanders (1970) were analyzed with this variable in mind, but the
lack of even consistent correlations in the three studies in Table 5.2
does nnot induce much hope that additional analyses or studies would
yield nore fruitful results, Again, the non-~significant and inconsis-
tent findings in Table 5.2 are quite different from the "expert opinion"
which stresses the importance of student talk,

Perhaps the lack of results for teacher talk or for student
telk may be dua: to the grossness of these variables. It is because of
such grossness that the results on these variahles are presented last
in this report; the division of teache. or student talk according to
type sppears much more promising, and such results are reported in
Chapters Two, Three, and Four. In future studies even the varfables
in those studies might be refined and provision made for the inclu-
sion of additional events in the category system, Such events might
include the events preceding and following the talk, the context in
which the talk takes place, and the specific subject being discussed,
For the interested reader, expanded discussions on the development of
new category systemsg are available elsewhere (see Biddle, 1968, Meux,
1968; Rosenshine, 1970; Rosenshine, in press).
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Table 5.2

Studen® Talk

Investigatot Significant Results Non-significant Results
Sharp, 1966 student talk
High School -

Biclogy r=-,07

(31 tchrs)
Two semesters

Soar, 1966 Factor 2: Extended 2
3rd thru 6th - Student Talk
General
(55 tchrs) sum of student talk
Two semesters (.89)
extended student talk
(94)
Mdn., 1 = .,15
Wright and Nuthall student talk
1966
3rd - Natural .cience xr = ,02
(17 tchrs)
Three 10-minute lessons extended student talk
r=-,23

8Not all factor variables are presented, Only those related
to studert talk are in this table, .

beactor loadings; not correlations.,

ERIC

1N0R

(9]



5.6

Teacher-Student Interaction

The amount of teacher-student interaction is a somewhat more
focused variable than counts of teacher talk {Table 5.1) or student
talk (Table 5,2). The variables in Table 5,3 refer to the number of
teacher-student interchanges, frequency of teacher questions, or prr-
centage of interactions which were classified as questions. The type
of question or interaction is nct considered in Table 5.3; those var-
iables were presented and discussed in Chapter Three. Three of the
studies listed in Table 5.3 were also cited in Chapter Three (Harris
and ferwer, 1966; Harris et al., 1968; and Soar, 1966), because in
those studies both frequency of interchanges and type of interchanges
wexre categorized.,

Significant results relating the frequency of teacher-student
interaction and at least one measure of residual student achievement wore
obtained in four of the ten studies (Harris and Serwer, 1966; Soar, 1966;
Wallen, 1lst grade, 1966; Wallen, 3rd grade, 1966). Inspection of Table
5.3 will show that these significant results were not obtained on all
criterion measures in the two studies by Wallen. Unfortunately, in
four of the five studies by Flanders (1970), there is not even a trend
or any consistency favoring a high frequency of teacher questions. This
discrepancy between the studies by Flanders and those conducted by other
investigators is puzzling, particularly because Soar and Wallen used
Flanders' Interaction Anaiysis as thefr observational system.

‘The overall results are mixed. 1In four of the ten studies,
significant results were obtained on at least one critzrion measure. In
five studies which yielded non-significant results (Harris et al., 1968;
Flanders, 2nd grade, 1970; Flanders, 4th grade, 1970; Flanders, 7/th gra?e,
1970), tha correlations were both small and erratic (xs = -.19 to .11},

One additional study of amount of teacher-student interaction--
not included in the tables because of small sample size--also yielded
mixed results. Lahaderne (1967) found significant adjusted correla-
tions (xs = .3 o .5) between the frequency of instructional inter-
actions anl various standardized measures of pupil achievement, but
pupils were the unit of analysis in this ohservational study of four
sixth-grade classrooms. '

1 crhe reader should not that these results on teacher-student
interaction or frequcncy of questions represent a shift from the results
reported in an earlier summary of research in this area (Rosenshine, 1969).
The earlier review did not include the five studies by Flanders 11970).)
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5.7

Table 5.3

Teacher-Pupil Interactions (Frequency of Questions)

Investigator Significant Results Non-significant Results

Harris and Serwver, xr (observer counting)

1966
1st -~ Reading total interchanges
(48 tchrs)
Two semesters med, r = ,32%
Harris et al., r (observer counting)
1968 B ‘
2nd -~ Reading total interchanges
(38 tchrs ) : -
Two scmesters med. r = ~,03 i
Flanders, 1970 " x (observer counting)
2nd -~ General o
{15 tchrs) percentage of questions
Two semesters
r=.07
Flanders, 1970 r (observer counting)
4th - Sccial Studies :
(16 tchrs) percentage of questions
Two weceks :
r=-,19
Flanders, 1970 r (obsarver counting)
6th - General
(30 tctrs) percentage of questions
Two semesters =
r=.1
Flanders, 1970 . X (observer counting)
7th - Social Studies .
“ ({15 tchrs) percentage of questions
Two weeks
r=-,05
*p .05
O
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1 ’ A Tabile 5.3 (continued)

I Teacher-Pupil Interactions

Noi-significant Results

Investigator Significant Results
jf Flanders, 1970 r (observer counting)
! 8th - Math
. (16 tchrs) p:rcentage of questions
E Two weeks
: X = 448
I Soar, 1966 x (observer counting)
i 3rd thru 6th - _
General Factor 3: Extended Dis-
. : {55 tchrs) course
‘ Tvo se@esters . inquiry/drill ratio (.60)
drill (-.81)
i . med. r = ,28%

Wallen, 1966

‘ ~ 1st - General frequency of questions

(36 tchrs)
- Two semecsters med, r = .44%

i I (observer counting)
j) percencage of teacher
' asking questions

i . ' I = ,40% (reading

vocabulary)

l Wallen, 1966
3rd ~ Gencral
. (/0 tchrs)

| Two semesters

x (observer counting}

«

percentage of asking
questions

I (observer counting) -

= 36% (arithmetic)

r (observer counting)

percentage of teacher
asking questions

med, r = .32°

r (observer counting)

freq. of quastions
med, r = .13
percentage of asking
questions
med, r = .12

_ , p<.10
[ % p< .05
‘;E lc
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Sunmary

Of the three variable reviewed in this chapter, two have some
promise. Teacher talk yielded highly consistent, but non-significant
correlations with residual gain scores. In the ten studies of the
amount of teacher-student interaction, significant results were obtained
in four, and low and erratic correlations in five others.

One might expect that the teacher-student interaction would
serve to arouse attention, and the importance of attending behaviors
and internal rehearsal has been denonstrated in laboratory studies using
school age children and meaningful materisl (see Rothkof, 1966; Anderson,
1969; Travers et al., 1964), However, in these laboratory stu'ies, the
instructional materials were constant -- only the attention arousing
procedures were varied, In normal instruction, many cognitive and affec-
tive activities vary from classroom to classroom, and some of these
variables are covered in Chapters Two and Three, Given such variation,
we might well expect that such gross variables as those reviewed in this
chapter would have little relationship to student achievement.
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CRAPTER SIX . 6.1
FUTURE RESEARCH ON TEACHING BEUAVIﬂﬂSl

In this final section the major findings to date are summarized.
The emphasis, however, is upon suggestions for fulure research in this
area. The major section is on future process-product studies because
of tha importance which many researchers and educators give to knowledge
developed in such settings. Many of the ideas for improved process-
product research also apply to the development of experimental classroom
studies, an area which has been badly neglected.

Summary of Results

In Chapter Two, on teacher affective behaviors, process-product
relationships were reviewed in six ~ategories of tecacher behavior:
criticism and control, non-verbal approval, praise, use of student
ideas, indirectness, and indirect/direct ratios. In none of these
categorics were there significant results for more than half the
studies, but there were consistent positive trends for use of student
ideas, indirectness, and indirect/direct ratios, and a consistent
negative trend for criticism.

Although there were too few studies Lo warrant confident conclusions,
it appeared that specific types of praise, use of student ideas, arc
criticism yielded higher correlations than any entire category. The
specific types of praise or use of student ideas which yielded significant
results in any study are too various to permit comparison. Some comparison
is possible on types of criticism. 1In no study was mild criticism (e.g.,
telling a student that his answer was wrong) negatively related to
achievement; however, stronger forms of criticism such as "hostile or
strong disapproval" (Runter, 1968) and“disapproval by shaming (Spaulding,
1965) yielded significant negative correlations.

Fewer studies were found which focused specifically upon cognitive
variables (Chapter 3). The strongest finding in this area was the lack
of a significant linear relationship between the frequency of use of any
type of question and student achievement. When quostions or tynes of
discourse were classified into more than two categories, significant
results were obtained in all three studies, but the category systems
were too diverse to permit synthesis of the results. There were
suggestions that responding to student answers by asking further

I Many of the ideas from yrevious papers (Rosenshine, 1969; Rosenshine,

1970a, b, ¢, d; and Rosenshine and Furst, 1970) have been included, expanded,
and/or repeated in this scction. Many of the {decas in this chapter are those
of Norma Furst, or were developed fn our counversatfons while writing cur 1970

paper.

\
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questions (probing), providing structuring comments at different points
- in a lesson, and focusing clearly upon intellectual activities are
‘ behaviors significantly related to student achievement, but, again,
too fow studies were completed to permit statements about the strength
and consistency of these fiudings.

Variation in specific classxoom activities or in types of cognitive
interactions (Chapter 4) appeared to be a clear indicator of student
achievement, although the number of studies in this area was small. There
were consistently positive but non-significant correlations between the
amount of teacher talk and student achievement (Chapter 5), but consistent
results were not obtained for student talk, nor for the frequency of
teach:r-student interactions.

feaching strategies for student achievement. There are suggestions
in this research that the most effective teachers do not merely emit a
speciiied number of approving statements or types of questions; rather,
they iray use certain behaviors and avoid others in order to achieve
particular cognitive ends. For example, the most effective teachers
studizs by Conners and Eisenberg (1966) emphasized interchanges
. involving intellectual content, and avoided interchanges involviug
jroperty and materials; the most successful teachers studied by
Spaulding (1965) approved pupil responses which gave interpretation
and judgment, Sut they asked few questions related to punils' interests,
and f2w open-ended questions; the successful teachers studied by Scar (1956)
and Furst (1967) gave short structuring lectures before they asked questions;
| the successful teachers studied by Solomon et al. (19562) emphasized both
| factual and interpretive questions; and in three investigations, the most
successful teachers rasponded to a pupil answer by "probing,'" or asking
. the pupil or the class to elaborate and clarify what was said (Spauiding,
{ 1965; Soar, 1966; Fortune, 1967).

In each case, the teacher may have chosen the effective behavior
because he thought the behavior would advance the attainment of specific
cognitive ends. A moderate amount of structuring before a questfon may
! . have been used because such structuring appeared to improve the quality
' of student answ:rs. It was not student participation alone that the
teacher sought, but a certain quality of response. Only selected
student . responses 'were approved because these were the ones the teacher
wished to encourage; pupils were asked to elaborate and extend their
answers because such student behavior moved the class discussion
toward certain ends that the teacher had in mind. At the same time,
the teacher avoided behaviors which did not contribute toward cognitive
vnds, such as emphesis upon properly and materials, questions related
to students' interests, or excessive criticism. If ends-in-view arc a
critical coumponent of r “€ective teaching, then we should expect that
increasing only the teachers' use of specific behaviors would have
minimal effects.
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One additional general suggestion can be based upan the research on
cogrnitive interchanges. After the primary grades, single cognitive
behaviors are not significant correlates. Rather, the overall pattern
of behaviors is more important. Such ¢ pattern includes the usc of q
variety of questions, moderate amounts of structure, lesser amounts of
driil, and frequent requests for the pupil to elaborate his answer.

Future Process-Product Research

Years ago, Ackerman (1954) and Morsh and Wilder (1954) cz!'ed for
research on teaching which would employ systematic observation of
specific teaching behaviors and would correlate these behaviors with
measures of pupil achievement. Such research, they suggested, would
be more productive than the previous studies which had utilized
general rating scales and measures of teacher personality and
characteristics as independent variabies.

When the 35 studies reviewed here--which do relate systematically
observed behaviors to measures of pupil achievement--are contrasted
with the previous studies which compared teacher characteristics and
personality to measures of pupil achievement, the comparison does not
overwhelmingly favor the more systematic approach; the results are
not as clear or conclusive as Morsh, Wilder, and Ackerman expected.
Their expectation that the counting of relatively objective teaching
behariors would yield consistent, significant correlations with
student achievement certainly has not yet been fulfilled. Indced,
the most promsing results have been obtained in studies in which
teacher behavior was described on rating scales by classroom observers
{see Appendix). The results obtained on variables such as clarity,
enthusiasm, and task-orientation appear very promising.

After 10 years of process-product research, 35 studies, and mixed
results, some researchers would claim that such correlational rescarch
will not be productive in the future. Because of the limited research,
and because of the methodological problems which may exist in most
of these studies, any judgment on the worth of this research would
be premature. However, before any conclusion is reached, perhaps there
should be at least a second generation of this research incorporating
some of the suggestions presented below. These suggestions cover four
major areas: selection of variables, procedures for coding classroom
events, administrative design of the studies and statistical procedures
for analyzing the results. Some topics discussed In each of these areas
are applicable to more than one area.
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Selection of Variables

Four suggestions are offered for the selection of variables in
future process-product studies: (1) use of variables available in
existing observational category systems and rating systems; (2) use
of a greater variety of variables, such as more comprehensive
cognitive variables (e.g., multiple classification of questions, use
of varied activities, and similar variables cited in the above review);
{(3) use of more variables developed from laboratory studies; and (4} use
of high-inference and low-inference variables together in the same
investigation, -

It is not particularly difficult to sclect a large number of
variables for use in an observational category system; at least 200
systems have been developed. Although many of the variables overlap
or are duplicated in different systems, a large pool of distinct
variables has been develeoped. Not only is there a variety of variables,
but there is alss a variety of units of measure and contexts in which
the classroom events occur.,

It is sad that although many observational category systems have
been developed, so few have been used to relate frequencies of Lhe
variables to mecasures of student achievement (or any cliterion measures).
Only 35 process-product studies have been found, and in 21 of these,
Interaction Analysis (or a variation of this system) was the observational
system. Almost all of the 80 observ:tional systems anthologized by
Simon and Boyer (1970) have becen uscd primarily to collect descriptive
data on classroom processes; no mere than 10 have been used in a process-
product study.

Most of the process-product studies which have been discussed have
focused on affective variables. In the introduction to Chapter Three,
the difficulties of coding cognitive variables and the lack of research
in this area were discussed in greater detail. Some investigators have
developed classroom observatifonal category systems which focus on
cognitive interactions. Unfortunately, few investigators have used
these systems to attempt to determine which of the cognitive variables
are rclated to measures of student achievement. More research on
cognitive variables scems warranted, Promising but insufficiently
researclied variables include multiple classification of questions,
probing responses to student answers, variation of activities and of ~
the cognitive level of the discourse, and use of structuring statements.

There are also several cognitive variables which apparentl; have
not yet been used in ovservational category systems, Variables such
as the relevance of the miterials to the ability of the class, or the
amount of time a teacher spends preparing a class for future classwvork
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have not appeared in the systematic observaiional syscems because these
variables are extremely difficult to quantify. Indeed, most of the
cognitive variables which are discussed in educational puychology
textbooks have not bcen included in these categorv sv.‘ ns,

Selecting Variables from Laboratory Research. There has been
considerable study in Laboratory-typc settings of meaningful human
learning and the effects of different types of instructional materials
upon achievement. But there is little overlap between the variables
developed for use in classroom observational studies and the variables
b mg investigated in laboratory research and in research on instructional
materials. For example, in one review of specific treatment variables
associated with instructional materials (Popham, 196Y), the major headings
were: organizers, relevant practice, knowledge of results, promoting
learner interests, prompts, sequencing, and pacing. An anthology of
research reports on neaningful human learning in laboratory settings
(Anderson et al., 1969) included the following titles as section
headings: prompting and fading techuniques, the student response,
reinforcement and feedback, facilitation of concept learning, and
organization and sequence. By contrast, in the current review of
classroom observational studies the variables included "indirectness,”
"teacher talk," "multiple classification of questiors,'" and "variation."

This lack of conmon variables between laboratory and classroom
research may have occurred because studies of "instruction" in classrooms
have focused on instruction mediated by a teacher. In effect, two
separate disciplines are being developed to study meaningful huwan
learning. One contains a minimum and the other a maximum of verbal
interaction. Although there is some overlap between the t;o disciplines
in areas such as reinforcement and feedback, there has been little attempt
to assimflate one with the other. Occasionally, bridges are built.
Nuthall (1968) used programme. materfals to investigate the cffects of
classroom fnstructional strategies fdentified by Smith, Mcux, et al. (1967),
and the study by Worthen (1968a, 1968b) was explicitly designed to test
whether the laboratory studies on discovery learning could be replicated
in a natural classroom setting. Perhaps more such interaction will
develop, and variables developed in the laboratory will be applied to
classroom research and vice versa. For example, I would hopc that many
of the ideas on "test-like events" could be applied to correlational and
experimental classroom research.

Employing High Infercnce and Low Inference Measures. Although this
review focuses upon the results of studies in which low inference measures
were used, a glance through the appendix will show that despite frequent
comments minimizing the usefulness of rating scales, many of the strongest
results were obtailned through the use of ratings of specific teacher
behaviors made by students or outside observers.
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The advantage of rating scales may be that they allow the rater
to process a large rumber of cues before he makes a decision on the
teacher's "clarity," "enthusiasm,” or "task oriented behavior." 1In
contrast, someonc using an observational caicegory system is unable to
perform such processing because he is vequired to recosrd specific
behaviors.,

The fact that rating systems appear valuable for identifying gross
or high inference teacher behaviors which are related to student
achievement has apparently been overlooked during the recent period
of emphasis upon observational category systems. But there is no need
to decide whether category systems or rating systems are more useful.
The optimal strategy would be to employ both types of observational
systems In future studies of teaching, and to determine which specific
low inference varfables best describe the items on rating scales that
are most predictive of student achievement. Therefore, the more
consistent findings from studies in which rating scales v:ve used
might also serve as sources of variables to be used in fu:ure
observational caiczoxry systems.
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Procedures for Coding Classroom Events

Recent developments in observational category systems might be
classified under four overlapping arecas: scope of the behavier included
in a category, develepnent of methods for id-ntifying the sequence of
events, development of methods for coding concurrent events, and
development of varied snalytic units. .

Subdivision of variables. As this research has continued, in-
vestigators have begun to subdivide relatively large categories
such as praise or use of student ideas into smaller, more specific
behaviors, and some of the smaller variables have had significant
corielations with student achievement. For example, when Wallen
(1966) and Perkins (1965) divided control and criticisim into types,
they both fcund significant negative relationships for personal contrel,
but not for academic control.

The process of subdividing larger categories into smaller ones
has been labeled "subscripting' (Flanders, 1970).. A number of
sugpestions for the subscripting of categories might be derived from
the research to date. The major variables (or catepories) discussed
in this section are prafse, use of student ideas, criticism, and
questions.

The generally non-significoent results obtained when frequencies of
use of praise were talbulated may be due to the grossness of this
category. The results of a number of studies suggest that praise
can be subdivided into four forms: (1) mild praise which indicates
the correctness of an answcer, (2) stromg praise, such as saying,
"Great!," (3) extended praise in vhich a rcason for the praise is
given, and (4) extended praise in which the praise is repcated in
different words. The two forms of extended praise may be similar to
tcacher use of pupil fdeas in that both behaviors indicate that the
teacher has listencd carefully to the pupil’s comments. It would
also be of fnterest to sce whether mild praise which contains & rea-

son for the praise differs in effectiveness from strong praise such as

"Great!" The research by Spaulding (1955} suggests that additional
subscripting could profitably be used to record the specific behavior
being praised, such as pupil interpretation of Ideas, pupil knowledge
of expected answer, or pupil attention to task.

* Use of Pupil Ideas. The variahle labeled "teacher use of pupil
ideus" has a pood history as a correlate of achievement. Higher
frequencies of use of this variable yielded relatively tioderate, con-
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sistent correlations with achievement, and this variable forms a maior
part of the 1/d ratio. Yet it is a rather gross category vhich, be-
cause of its good record, merits detailed study. Various wpproaches
arc possible.

Within Category 3, additional infoimation might be obtained
by "subscripting’ teacher responses. Flanderz (1570} has noted
five such bchaviors: repetition, modification, application, comparison,
and summary of pupil idess. I would be interested in the results ob-
tained when these more specific variables are studied singly or in
combination.

It would also be interesting to find alternative procedures to
achieve the same cognitive results achieved by the teacher's accep-
tance and use of student ideas One procedure would be for the
teacher to ask other students .o surmarize, compare, or cisborate
what one student said. Such repetition might involve the affective
components of giving publicity and indicating that someone has listened
to the student; it may also have cecgnitive elements because it provides
reiteration and clarification of key points. In additinn, requiring
such student behaviors and approving their occurance may facilitate
the student's irplicit rehearsaland practice of the major cognitive
processes involved in the lesson.

Additional alternatives for expansion and use of student ideas
have been discussed above under the heading "probing responses in
the section of cognitive results {Chapter3). There is some indication
that several behaviors which appear to resemble use of student ideas
are uncorrelated vwith one another. Thus, the two significant positive
behaviors jdentified by Spaulding (1965) loaded on two different
factors: teacher approval of pupils' interpretations, and teacher
disapproval by eliciting clarification in a non-threatening way. In
the study by Soar, there were positive results for the tcacher's en-
couragement of pupils' elaboration and generalization, although such
behaviors were uncorrelated with teacher use of behaviors in Category
3. The existeuce of these s: .flar but uncorrelated behaviors further
~indicates the complexity of this particular area. and the difficulty
of scparating the cognitive and affective components.

Because of these varied results, there is a nced for future in-
vestigations vhich subscript the hehaviors within Category 3 and
which include behaviors that superficially appear to resemble use of
pupil ideas. Once such investigations are complete, we should have
more specific knovledge ahout the aumber of factors which reside with-
in Category 3 and the alternative forns of this Lehaviur, and about
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which of these factors are consistent correlates cf certain pupil
product mecasures.,

Another variable that could bLe subscripted is criticism, which
could be divided into two types: extended criticism, and criticism
for wvhich a reason 1s given. There is also a need to separate
criticism and directions concerning academic activities from c1it1c1sm
and directions concerning personal control.

A large muber of category svstemshave been developed for sub-
scripting the cognitive aspects of instruction (see Simon and Boyer,
1970) . Unfortunately, most iunvestigators used these systems primarily
to describe classroom discourse, and few bave studied the relationships
betuween cognitive behaviors and student achievement. Most of the
cognitive systems have used the classification scheme of the Taxonomy
of FEducational Obiectives, Pandbook I: Cognitive Nonain (Bloom, T1956)
or the three factor scheme devised by Cuilford (1967), although other
investigators have developed unique systems based upon classroom
observation(e.,g., Smith et al., 1962), The research results en cog-
nitive variables (Chapter Three} suggest that there is an advantage to
using category systems which divide questions (or discourse) into more
than two types. The available cognitive observational category systenms
awalt use.

The theme of these suggestions for future resecarch has been the
value of breaking categorles into smaller units of behavior, and
studying the relationship of frequencies of these behaviors with
achievement. Such suggestions have been supported by reference to
rescarch reported in the preceding chapters. Of course, it is possible
that the units can become too small for use. Such concerns can be
tested empirically; at present we nced to understand the smalier

variables better.

O

Subscripting and Inter-investigation Relfability. The use of
subscripting in future studies may alleviate some of the problums

which occur when different investigators include different behaviors

in the same general category. In Chapter One, 1% was noted that

some Iinvestigators included teacher repetition of student ideas as

part of praise, whileothers included the same behavior as part of use
of student ideas. The use of subscripts allows an investigator to make
a scparate count of behaviors es & subscript under praise or use of
student ideas. Once such a special category {or subscript) s created,
the frequency of behaviors in thbls category could be analyzed separatc]y,
or combined with efther prajce or use of student ldeas. If such proce-
dures are followed, and %Z{ the criginal counts are presented in the
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final report, then the investigator or reviewers of the rescarch can
reanalyze the data according to trends in recults from other studies.
Currently, without subscripting of categories, the problems of inter-
investigation reliability may hinder selection of the most appropriate
method of zaalyzing the data.

The use of subscripts is not without problems, ITncreasing the
use of subscripts will probably make the category system difficult
to use and unwieldy to analyze. Many users have been attracted to the
Interaction Anal sis system because the 10 category system is easy to
teach and use. - A more complex category system may be more useful for
research, but it may not be the best instrument for training teachers
or for helping them to observe their classroom behavior. The use of
subscripts also raises the question of the optimal size of these smaller
units. It is possible to identify 10 forms of "silence or confusion,"
and 10 types of questions, but we do not know whether the results would
be worth the extra work, FPupirical study of the advantage of increasing
the number of subscripts is difficult because the number of subscripts
which can be created far exceeds the number of teachers in the usual
sample studied {n process-product studies,

Coding Concurrent Fvents, With the exception of the systen used
by Spaulding (1965), all the observationa’ catepory systems used in
the above studies might be classified as one-dimensional or one-factor
systemss, That is, each behavior is coded only in terms of its frequency,
and concurrent events are not included. For example, instances of
teacher praise are recorded, but the systens do not provide for record-
ing what action of statement is praised, or the content, level of con-
ceptualization, or topic of the action or statement. Because of this
problem, two teachers may be coded as having fdentical percents of
evaluative questions, yet one teacher may have been discussing use of
a microscope and the other may have been discussing the decoration of a
bulletin board. Similarly, teacher praise regarding student knowledge
may be £ different varieble from praise of student persistency, Student
persistency itself can differ in context; in one class the student. may
be attempting persistently to sound out new words, and in another class
students may be drawing pictures persistently.

Two investigators have independently developed two similar approaches
for coding concurrent events. GCallagher (1970) has labeled his the
Topic Classification System, and each "topic" of classroom discourse is
coded three ways: according to emphasis upon skills or content; the
level of conceptualization (e.g., data level, generalizatfion level);
and the logical style used by the teacher (ec.g., description, genera-
lization, expansion). Flanders (1970) has labeled his aprroach "multiple
ceding," and he codes cach category (mainly affestive categorics)
according to the type of move (see Bellack e* al., 1960) and the cognitive
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level (see Taba, 1964)., The advantage of both these anproaches is
that the coding system provides more information on the context

of classroom events cuch as types of questions or types of teacher
responses.,

There are numerous contextual variables which could be included n
a multiple ceding system. Some might be: student attention to task,
the specific area of content belng considered, the accuracy of the
student or teacher statement, and the cognitive level of tha content.
Unfortunately, no one has uvsed nmultiple coding as part of his analysis
of the data. In the descriptive research reported by Gallagher (1$70),
in which he used the Toplc Classification System, separate results were
reported for skill versus content, level of conceptualization, and logi-
cal style. 1In the study by Bellack et al., (1966), separate analyses
were nade of the type of pedcjogical moves (e.g., teacher solicits,
student respends), the thounht process occurring (c.g., explaining,
evaluating), and the substanL1ve area of the materials being studied
(1.c., the topic).

The concepts of subscripting and multiple coding are quite new,
and the fine distinctions between each approach are yet to be made,
At nresent, the subdivicion of behaviors into smaller units anpears to
typify subscripting; the inclusion of additional contextual variables
appears to typify multiple coding. 1In practice, the two innovations
can overlap. For exzmple, in addition to subdiving teacher directions
into managerial directions and acadenic directions, one could furthber
subdivide them into thought processes, type of pedogogical move, or topic
being considered. Such subdividing appears similar tc mwltiple coding.
Perhaps the best distinction which can be o.fered at preseut is that
subscripting focuses primarily upon sutdivision of the behavior, where-
as multiple coding focuses upon the context of the event, As an in-
vestigator modifies his systen in order to obtain wmore Iinformation on
the behavior or the event, the two procedures appear to coincide., Cne
example of a category system which appears to be an example of efther
subscripting or multiple coding is the one used by Spaulding (1965).
In Spaulding's system, teacher bchaviors were classified according to
their (a) major type (e.g., approval, instructional), (b) source of
authority, (c) pumber of class members included in the statenent, (d)
amount of attention the class gives to tlie statement, {(e) tone of voice,
(f) technique used, and (g) topic.

The need to obtain more complete informuation on classroom behavior
includes the need for data on the scquence of events. Although fnvesti-
gators have ccunted the frequency of teacher behaviors categorized as
rewarding and punishing, little attention has been pald. to specifying
the event which was revarded or punished. Sinilarly, Jittle distinction
has been made between the use of structuring statereants at the start of
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a series of lessons and the use of structuring statcunents within a
lesson., Investigators have tended to use only the total frequency of
structuring statements in their statistical analyses, Simflarly, no
one has investigated the effective difference between asking a broad
question at the start of a lesson and asking a broad question at the
end of a lesson.

Interaction Analysys is one category system which provides some
data or the sequence of behavior because events are recorded as diads;
thus, by inspecting the matrix, an investigator can determine the
dominant pattern of interaction. However, such a procedure is rela-
tively gross and cannot be used to answer the questions posed above.
Many investigators are attempting to develop methods for preserving
sequence, but I did not find any report of a process-product study in
which such procedures were used. These sugpestions that contextual
behaviors and the scquencing of behaviors be considered also imply that
it may be fruitful to study teaching as a strategy. But although terms
such as teaching strategy and teaching style are commonly used, investi-
gators have not yet been able to define these tetms using specific,
denotable behaviors,

Analytic Units. FEarly investigators have coded classroom events
according to their duration. The Flanders Interaction Analysis System
with its 'three second rule" is an example of the use of time as the
primary analytic unit. Other investigators have attempted to develop
cognitive units within vhich the frequency of events is recorded. These
investigators have developed complex units such as a "uove" (Bellack,
1965), a "venture" (Smith, 1964, 1967), or a "topic" (Gallagher, 1968).
These new analytic units are then coded as to their dominant cognitive
process, the types of questions which occur within them, or teacher
affective behavior. Although analytic units such as these are diffi-
cult to use, it does not follow autcmatically that other units that
are easier to use--such as time or lines on a transcript--should be
substituted for them. Whether a cognitive unit, a time unit, or a
combination of the two is the most appropriate unit for studying class-
roon interaction is an empirical question which has received too little
etudy. Perhaps the questfon of the appropriate analytic unit will be

. studied in the second generation of observational classroom studies.
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Design of Process-Product Studies

Given a set of variables to represent important aspccts of classroom
instructicn, and given a set of procedures to record the frequency,
context, 2aad sequence of these behaviors, the next problem is the design
of an appropriate means to relate the observed behavior to the measured
outcome .,

The most frequently used design is one in which a pretest (or pretests)
is given at the start of the semester, teacher and student behavior is
sampled during a school year, and a posttest is administered at the end
of the year. Such "long term" studies have been criticized because in
such situations there may not be an appropriate watch between the curriculum
materials, the teacher'c aims and behaviors, and the criterion instruments.
For instance, the question has been asked (G, Nuthall, personal communication),
if one group of teachers is teaching skills A, B, and C well, and another
group is teaching skills D, E, and F poorly, what will be shown if their
classes are tested on skills X, Y, and Z?

Such criticism is particularly cogent if standardized achievement
tests are used as criterion measures (Flanders, 1970). Such tests may
be fnappropriate measures of the influence of the teacher's behavior if
the items on the tests are not relevant to the materials or skills
taught in the classroom. Teachers may not be interested in standardized
achievement tests (Jacksen, 1468). 1In many studies, these tests may
have measured the aptitude of the learner or the pressure for academic
achievement in the home rather than the influence of the teacher.

Currently, we may be faced with the problem of teachers teaching
for various goals, few ¢r none of which may be related to the criterion
tests, and researchers trying to sce which teacher beliaviors are related
to goals that neither the teacher nor the students perceives. However,
it is possible to devise alternative designs in which there is more
congruence among the curriculum, the tcacher's behaviors, and the
ceriterion instruments., These new designs, to be discusced below, focus
on increasing the investigator's control over the teaching situation.
The paradox is that the new situation may not represent naturally
occurring teaching as it presently exists. Given the diverse goals of
teachers, curriculum developers, students, and test developers, we
question whether adequate designs can be developed to study the relation~
ship between teacher behavicr and student achievement in the typical,
uncontrolled, classroom situation,

Possible Modificatfions in Design. Some of the above problems might
be alleviated if we were to study teacher behavior for a shorter time,
such as fnstructional perfods ranging from 15 minutes to 10 one-hour,
daily lessons (short-term studies). When the instructional period {s
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short, we can specify the criterion measures, control the instructiomal
content by providing the materials, give the teacher some examples of

the criterion measures so that he can focus the instruction upon

relevant material, observe the instructional period, and record it on
audiotype or videotape. Studies employing this design offer the promise

of focusing attention upon specific aspects of the teacher's role, such

as the ability to explain new material; investigators will not have to
contend with other "noise'" such as the teacher's managerial and disciplinary
function.

Such a concern for specificity and contrel has ied to a number of
studies (e.g., Furst, 1967; Flanders, 1965; Rosenshine, 1968; Wright
and Nuthall, 1970), and the results of these studies are included in
the preceding review. Surprisingly, these studies have not yielded a
more significant results than those obtained in the long-term studies,
nor was there any different pattern of findings.

The lack of stronger results in the short~term studies leads to i
two suggestions. One concerns the coding of the fnstruction for its
relevance to the criterion tests, and will be discussed in the next
sectiol. The second suggestion i5 that further efforts be made to i
stabilize the behaviors of the teacher before the study is begun so
that th:re is greater congruence between the criterion test and the

teacher behaviors. .

In tle reported short-term studies, even though the teachers were

given specific instructional materials and told the type of questions
.that woule be on the criterion test, the use of content and cognitive

“processes was not controlled. As a result, in one study (Bellack et al.,
1966), aithough all teachers and their students were giren the identical
pamphlet, there was wide variation among classes in the content covered
and in the type of cognitive processes which the teacher called for in
the teacher=-student intexrchanges. 1In ancther short-term study (Wright
and Nuthall, 1970), the teachers were given outlines of the material to
cover each day and were told that the test would be factual. Yei some
teachers asked open-ended questions, or responded to student answers
with a further question designed to raise the cognitive level of the
student response. In this study the percentage of open-ended and re-
ciprocal questions was megatively (though not significantly) related to
achievement. The authors concluded that although the teachers may have
been attempting to teach thinking skills through such questions, such
behavior was inappropriate for the criteria of the study.

In the two examples above, even though there was a considerable
control built into the design, there were still wide variations in the
behaviors of teachers. In the context of these studies, such variation
represents '"noise" because the behaviors were inappropriate to the
criterion measures. We do not kuow what correlations between teacher
behavior and student achievement would have been obtained i1f the teachers
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had been trained in criterion-specific behaviors before they began their
instruction.

Perhaps the next step in increasing control in process-product
studies would be to stabilize the teacher's behavior through training
so that the observed behavior is a more accurate reflection of the teacher's
intention and/or the intentions of those who prepared the instructional
material. Curriculum developers and teacher educators would have to
work together on this problem. Without such cooperative work we may
continue to have curriculum experts developing instructional packages
without cleerly specifying teacher behaviors, and teacher educators
training teachers in teaching skills without clearly specifying the
instructional situations in which they will be used.

Methods of Analysis

Five relatively distinct issues conccrning the analysis of data
from process~product studies are discussed in this section, in the
hope that future investigalors will contribute to the resolution of
these issues or consider these problems in the design of future studies. |
The five issues are: controlling for opportunity to learn, types of
statistical analyses, selection of variables for analysis, methods for ™
reanalyzing existing studies, and the assumption that there is one set
of "good teaching" procedures.

Opportunity to Learn. 1In the previous section in which the major
results of process-product studies were summarized, the variable,
"student opportunity to learn'" the criterion material, was cited as a
consistent and significant correlat: »of student achievement. Such a
variable has not been sufficiently considered in the analysis of process=
product studies; in almost all studies no measure was taken of student
opportunity to learn, and consequently classes were treated as if they
all had had equal opportunity to learn. Ome procedure for assessing
opportunity to learn is that used in the International study {(Husen,
1967), whereby teachers estimated the percentage of students who had had
an opportunity to learn material of the type exemplified by each test
item. Such a procedure could be applied to studies in which standardized
achievement tests or special curriculum tests are used as the criterion.
For example, a teacher could be shown the questions which follow a
reading selection and asked whether the students in his class liad an
opportunity to learn the processes necessary to answer such questions.
Similar procedures could be used for mos! areas such as arithmetic
concepts and problem solving, map skills, or application of biological
laboratory principles. When short~term studies are conducted, the
transcripts or tape recordings of the class sessicns could be inspected
to determine whether the critericn material was indeed covered (see
Rosenshine, 1968; Shutes, 1969).
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The data on opportunity to learn have been used as a covariate to
adjust the posttest scores further before searching for teacher behaviors
related to the adjusted posttest measure (Rosenshine, 1968). But the
data could also be used as a correlate of achievement, as a relevant
teacher behavior contributing to student achievcment (Shutes, 1969).

Statistical Analyses, The difficulties in obtaining reliable
measures of student achievement, and the various methods of analyzing
the data have been discussed in Chapter Cne. The major conclusion of
that discussion was that the type of statistical procedurc was related
to the purpose of the analyses. If a major purpose of process product
studies is to identify promising variables for use in future experimental
studies, it does not seem appropriate for invesvigators to limit them=-
selves to any given level of statistical significance or to one set of
statistical procedures. Rather, a variety of procedures should be used
to identify promising variables.

One general statistical procedure which yielded intercsting
results and hypotheses for future study was non-linear analysis. 1In
some of the studies reported in Chapters 2, 3, and 5, significaunt results
were obtained when non-linear analyses were used. Such procedures
seemed particularly useful in studying cognitive variables, although
Soar (1969) bas shown significant non~linear relationships in the study
of affective variables, Such results suggest that future investigators
should give more attention to non-~linear analyses. There may also be
benefits from reamalyzing existing studies using some of the non-linear
procedures specified in the above chajters; at a minimum the scatter
plots from existing studies ought to be studied. One may find that
although linear correlations were not significant, there were significant
differences between teachers who, were at the extremes on a variable or
on a criterion measure. Identification of the characteristics and
behaviors of such teachers might be useful in designing future experinental
studies,

Selecting variables for analysis. If one compares the number and
variety of observaticunal category systems to the number and variety of
variables yhich have been studied in process=-product studies, one
concludes tiat it must be casier to devise complex category systems
than it is to analyze their results statistically, An investigator who
uses subscripts, multiple coding, and/or a matrix to code classroom
behavior obtains an extremely large number of variables which can be
correlated with achievement. Consider the relatively simple 10 category
system of Interaction Analysis. Hundreds of variables can be drawn from
the 100 cell matrix by selecting individual cell frequencies, combining
cell frequencies, or forming ratios of one set of cells to the other.
1f the investigator has expanded the IA system by subscripting all or
some of the categorfes, he can easily obtain a 42 X 42 cell matrix which
can yield thousands of variables for analysis. The same problem of
selecting variables for analysis occurs in other systems which have used
nultiple coding, such as those developed by Bellack et al. (1966) and
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Gallagher (1970). A very large nunber of variables could be selected
from such systems for statistical analysis.

In pract ‘ce, investigators have made apriori selection of individual
cells, conbinations of cells, ratios of cells, or composites formad from
combinations of cells and used these in the statistical analyses. The
number of variables which they submit to statistical analysis tends to
be very conservative in comparison to the number of variables they
could select. For example, although cach used the 10-category IA
matrix to code classroom behavior, Flanders (1970) selected only 15
variables, and Soar (1966) seclected only 39 variables for statistical
analysis.

One can appreciate such caution., As one increases the numter of
variables (particularly when the number of classrooms is relatively
small), the risk of spurious significant results increases. Moct
investigators have decided to use a cautious approach, However, I
do not believe that such caution is warranted for at least two reasons.
First, the problems of doing research in natural settings are so lerge
that we can expect confounded results as a matter of course. Limiting
the analyses to a few variables does not reduce the logical and statistical
problems of coeding behavior and obtaining residual gain scores on speL1f1c
tests. The best solution to such problems appears to be replication.
Whether we obtain significant results in a2 single study is not as
important as whether we obtain consistent results across a series of
studies, 1If replication is the important end, then we neced not be so
conceraed about '"false-positives" because these will fall out across
the replications. Such caution is also wnwarranted bccause our primary
end is not obtaining a sct of teacher behavior variables which will
predict class mean residual gain. Rather, our end is the improvement
of instruction. The importance of the correlations we obtain, cven those
which are consistently significant acorss a number of studics, will be
best tested in experimental studies (sce below).

One unanticipated consequence of conservatism in selecting variables
for enalysis is that in the process the investigators thvow away potentially
useful data. For example, when an i/d ratic is used, the data available
from 50 cells are reduced to a single variable for analysis. Whether
the i/d variable is a stronger and more consistent predictor of achiuve-
ment than the correlation which could be obtained from using otbter
combinations of the 50 cells is an empirical question which has been
neglected often in the analyses. The same problem occurs vhen investigators
form composites of different sets of variables (e.g., Furst, 1967; Powell,
1968) without first {or also) determining the relationship between the
individual variables and student residual achicvement gain. Although
it may be true that an i/d ratlo or various composites are better
predictors of achievement than any of the specific cell componerts, the
possibility has not been tested empirically.

O
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. One solutfon to the problem of losing potentially useful information
by combining a number of variables into ratios, :lusters, 6.0 compositas
might by to conduct a two step znalysis. In the firet step, the
investigator could develop his hypotheses and parzimoniously select &
limited numher of varjables for statistical analysis. 1In the scond
step, hundreds of variables could Le formed from the data and subjected
to analysis. In this second step, an investigator could use cach of the
50 cells in the i/d ratio, combinations of cells from an IA matrix (eor
from an expanded, subscripted IA matrix), each of the cells and combi-
nations of cells “rom Category 3 (use of student ideas), and any varir .y
of measu-es of indirectness, directness, or ratios of the two. 1In
studies in which composites were formed (e.g., Furst, 1967; Powell, 1948),
each varfable fn the composite could be studied separately. The primary
question in such a post hoc fishing expedition would be whether any of
these ncw varfables predicts students achievement as well as or better
than those variables chosen orfginally. Such post hoc analyses could
be conductzd by the original investigator, and, ii sufficient data were
presented in the complete report, other investigators could perfornm
these analyses, 1If Lhe post hoc analyses revealed that certain variables
were better predictors ‘han those origninally sclected, then the potency
of these new findings could be checked by reanalyzing the data from
another study,

There are several variables which might be chosen for such post
hoc analyses. Because of the publicity which has been given ta the
behavior "use of student ideas," it would be “nteresting to know how
well single cells, or combinations of cells within Category 3, correlate
with student achievement compored to the corrclation yielded by using
the column total. We would be wost interested in knowing whether
frequencies in Category 3 are belter predictors wherntaken by themselves,
or whether prediction fs imgroved when they are used as part of an i/d
ratic. Simflav post hoc analyses could be applied t» the cell and
column frequencies fn Category 6 (giving directions) and Category 7
(teacher use of criticism).

1 performed two small post hoer analyses in preparing this review.
In her initial report, Furst (1967) develeped a composfte consisting of
three varfables: the ratio of extended fudirect to extended direct
teacher behavior (see Figur: 1.1), the 1/d ratio for rows & aud 9, and
extended student talk (student tilk lasting more then three seconds).
A post hoc analysis showed that although the extended $/d ratio and the
1/d ratio for rows 8 and ¢ were significent veriables by themselves,
tne variable extended student telk added nothing to the composite. With-
out such a post hoc analysis, 1 might have included extended student
talk as part of the significant findfings in this review.

A similar post hoc analysis wes performed on the data provided by
Hunter (1968). In this caalysis the question was whether colomn totals
or indirect/dizect ratios yielded higher correlaticns when student
achicvement: the corrnlations for various i/d ratfcs were higher than
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the correlations of column totals (i.e., specific behaviors) considerad
separetely,

Criteria for stratifying teachers. Ome common practice in studies
in whizh Interaction Analysis is used has beer to split the sample into
two, labeling one group direct and the other group indirect teachers.
Unfortunately, the degree of tecacher indirectness may vary from study
to study, and a teacher classified as indirect in one sample might be
classifled as direct in another. More useful results might be obtained
if teachers were stratified according to their use of certain behaviors.
One type of stratification which would be particularly useful in studies
in which an 1/d ratio is used might be "i/d about 2," 1/d above 1," and
so on. This stratification would facilitate more precise interpretatious
of the 1elationship between levels of a variable and achievement and
would allow those involved in teach r education ts describe "indirect"
and "direct" teaching in more specific terms. Such a suggestion appears
useful for future research; it could not be applied easily to a reanalysis
of the existing research because many of the investigators have not

. presented the conplete TA matricies or i1/d ratios by class in their reports.

Ceneric Skills of Teaching., Despite the acceptance of individual
differences in education, process-product studies have stiil been
desiguned as if there were one set of effectfve behaviors that could be
applied to all students. One alternative approach is to use analysis
of varfance in which teachers are classified as high, middle, and low
on & numnber of behaviors, and the class mean achievement scoves are
used as the rell entries. Anotner enalytic procedure, proposed by
Gage and others (personal communicatiom), §s to develop a scoring
scheme for a heirarchy of teacher behaviors. Fer example, a heirarchy
might be developed in which the relevance of the instruction to the
critevion test fs considered firsi, then the cognitive level of the
interaction, and then the level of affective interactions. In such &
situation, high positive affective behaviors by the tcacher might not
influence stadent cognitive growth {f the first two cdaditions were not
meL, and therefore the scoring scheme would give les. weight to teacher
affective behaviors,

Almost ~lt the process-product studies hove focused upon the
reletionship of teacher behavior to the class mean. Few investigators
have focused on the Mpersonality" or "tearning style" of subgroupt of
learners, or have strariffed :lasses according to the inftial knowledge
of aptitude of the stud~ite. [For a discussicn of analyses of main
effects and interaction effects, see Walberg (1970b).] For an example
of the study of subgroups within a class see Anderson (1970}.

There Is also the possibility thai certain tesching behaviors have
différential effectiveness for different types of materfals sad for
students ¢ different ages. Unfortunately, there are not enough studies
in any subjrct area even to bigin to suggest different patt:srns of
effectivencss for differant materials and grade lavels. Finally, we
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nust remain aware of the possibility that teaching and learning are so
idiosyncratic that we shall never find anything approaching a set or

sets of effective procedures.

Clearer inlerpretation and review of current and future process-
product studies will be possible if investigators include in their reports
class means, standard deviations, and the malor raw data (such as 14
matrices &#nd class means residual gain scores). Such a suggestion has
already been made by Thomas Evans (University of Oregon) and has been
a requirement Edmund Amidon has imposed on his graduate students. If
the inclusion of all such data becumes unwieldy in a document fntended
for limited distribution, then the data could be deposited in & document
center. If such additional infcrmtion becomes available then the types
of reanslyses described above, and also the ones described in the section
non analysis of data, will be pos:ible.

Because of the incompleteness of data reported and the questionable
reliabilicy of coders across investigations, curreat research employing
systematic cbservation of classroom behavior might be characterized as
a shift from high-inference to medium-inference, a shift from subjective
to relatively objective obsarvation. The next shift should be toward
greater precision in recording, reporting, and analyzing results.

Experimental studies in Interaction Analysis. Because of the large
nuinber of studfes in which Interaction Analysis has been used as the
observation Instrument, and because of the popularity which this obser-
vational system has had as a teacher training instrument, there is a
need for experimental =tudies usfing IA. Unfortunately, many of the
existing experimzntal studies (e.g., Amindon and Flanders, 1961; Schantz,
1963} lLave limited external validity in that only one teacher, the
experimenter, rcle-played both the indirect and the indirect teacher.

In addition, the level of iudirectness (e.g., percent of tallies fin
Category 3) in the indirect condition, and the level of directness in
the direct condition were far greater than the levels which occurred in
normally fndirect clissrooms (see matrix in Flanders, 1955).

The critical experfmental study in IA would be to gelect teachers
whe had low 1/¢ ratios and whose classes were lews in residual achievement
gain the previous year. Half cf these teachers could be trained to
increase their i1/d ratio, and the etfect of such training upon student
achievement (compared to the control group) could be assessed. Other
experimental studies fn this areca could focus on optimal indircctnese
end directness., Teachers could be trained to exhibit /4 ratios above
2, ratios between 1 and 2, snd ratios below 1, and the differcatial
effectiveness of the behavior patterns could be ascessed. Until studies
such as these are completed, the usefulness of attempting to change a
teacher's behavior so that his 1/d ratfie s higher is questionable.
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the effects of tecaching behaviors whose frequency of occurrence is
relatively rare, but which are considered important for student achieve-
ment. Such rare behaviors include using student ideas by expanding upon
what a student sa‘d, and asking questions which require analysis,

. synthesis, or evaluation,

[ Experimental studies also appear to be tiie only vay to determine

Réporting Results

In the proposal for this grant were statements that I would try to
; "delineate optimal groupirgs of teacher behaviors for different types
| of outcomes™ and identify promising skills in clear unambiguous terms,
providing coding instructions which can be used to identify the frequency
- of use of these skills in a training of classroom situation. Such plans
! now apvear to have been unrealistic.

! One problem which currently precludes drawing any conclusfons about

! optimal rrequencies of behaviors for certain outcomes, or presenting
promising skills fn uiambiguous terms is the lack of sufficiently clear
coding instructions in most of the reports. The problem of clear

coding instructions wdas discussed in Chapter "One under "Inter-investigation
reliability.," The major point made there was that because of unstated
ground rules, different investigators using the fame observational

category system might obtain different results, Without clear descriptions
of the ground rules, comparisons among studics are hazardous. Comparison
will be facilitatcd if future process~-product studies contain more

specific dascriptions of the benaviors that are included within any
category., Excellent examples of this type of specificiation sere contained
in the final reports by Spaulding (1965), Snider (1966), and Bellack et al.
(1966).
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Experimental Clzssroom Studies

The results of process-product studies must Le treated with
caution becausc they are correlational, not experimental studies.
The results of such studies can be deceptive in that they suggest
causation although the teacher behaviors which are related to
student achievement may be only minor indicators of a complex of
behaviors that we have not yet identified. Although hypotheses
derived from process~product studies have some usefulness in teacher
training progvans, experimental studies are the only clear procedure
for validating these hypotheses. Researchers and educators in tecacher
education appear to be unaware of the tentativeness and limitatfons
of the results of process-product studies,

In order to develop accepcable conclusions on whether any of the
significant varfables identified in Chapters Two through Five should
be taught to teacher-trainees cr in-service teaclers, experimental
studics are needed in ' iich teachers are trained to cxhibit these
behaviors, and the effcct of such training on student achievement is
assessed, Some of the clemeats in the design of such studies include:
(a) the teacher (or classroom) as the statistical unit of analysis,
(b) random assignnent of teachers and students to treatment (s), (c)
collection of obscrvatioral data on the behavioy of teachers in the
experimental, comparison, end/or control classrooms, and (d) assessmeat
of student perfornance on a variety of enu-of-course tests. The
comparison and/or control teachers would efther follow their normal
teaching procedures or provide a specified, alternative instructional
procedure,

Such studies are rare. To date, 1 have found no riore than 10
studies which satisfy the above criteria. The scarcity of such
studies is not surprising because conducting them fnvolves all the
problrms of conducting process-product studies, plus additional
problems of administration anu teacher training.

In this review no attempt was made to synthesize the results
of these experimental classroen studies because they are so rarc and
so varied in the treatment variable. The teacher behaviors which have
been studied fnclude asking questions on a higher cognitive level
(P gers and Davis, 1870), using more preise and support of student
ideas (Cariine, 1970), ard teaching a ma:henstics unit 4n a discovery
or expository mamner (Worthen, 1968a,b). The results of these studies
were cited when the process-product studies which employcd seemingly
similar variables were discusaed in Chapters Two through Five, and
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additicnal results are cited in the Appendix, but there are too few
studies to merit a sepavate review, at present. liowever, the reader
should be aware that a number of scenmingly Important variables which
were identificd through correlational studies may not replicate in
experinental studies.

Conclusion

In comparisou with the encrgy and money expanded on the training
of teachers, or the development and promotion of educational innova-
tions, on the development of instructional materials, and on the
work in laboratory studies of human learning, there have Leen few
well designed correlational or experimental studics of classroon
instruction. Reporis on laboratory rescarch on meaningful human
learning of school subjects are wusually concluded with a few
parapraphs on “implications for teaching,"” but these implications are
seldom implemented 4n a teacher training program, nuch less studies In
a systematic fashion vhen teachiers are the wediators of fnrtruction,
Most studies on classroom instruction have been conducted by doctoral
candidates, and there have been only a few large-scale experimental or
correlational studies on teacher behavior and student achievement. Be-
cauge of this Jack of research, we have little knewledge of the relation-
skip between teacher behavicr and student growth. Given the nurbor of
excellent investipators 4w the field of cducation and the amount of
research bedng conducted In natuvel settings, such a lack of reported
studies 1s shaneful, Perhaps thiis review will help more investigators
to becone involved 3n this research.

There have been too few studies of teacher behavior related to
student achicvenent to pernit any conclusions on the validity of
this type of research, Perhaps when 60 to 80 studies have been con-
picted by investigators using sonc of the morc promising suggestions
in this review, we can consider the usefulness of these studies
more closely. But future results may not be any clearcr than those we
have so far. First, we may continuc to have trouble fdentifying the
brhaviors of good teachers because they are Jdiosyncratic. A wide
ranpe of superior teaching behaviors may bhe distributed among the
superior tezchers so that no single behavior or group of behaviors
emerges cither as a correlate of good teaching or as a discriminating
variadble,

Second, too wany potentially influential variables fre not being
considered in studfes employlng systematic observation. These variables
include the textbooks and supplenentary materials, the organization of
the lesson and sequencing of the naterials, the coguitive leavning etile
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of the individual pupils, and the influence of the éntire school environ-
rent upon academic achievement. It may be unrealfstic to expect that
the results of future studics employing systcmatic observation will

be any stronger than the present ones. The author of a major study in
this review, has recently written in personal correspondence:

We keep thinking that any time now we ought to be over the

hill and things ought to be easing off, but it ncver se2ms
to happen; the Lill seems to be getting steeper.

O
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Appeadix

This appendix contains a deseription of the 11 variables which
appcar most promising for future rescarch on teacher behavior and
student achievement, together with a sumiaary of the results obtained
when these variables were studied. These varfanles have been studied
through the use of classroom obszrvational category systems, and/ox
obscrvatjonal rating scales which were used to rate the tecacher's
classroom Lehavior on more general (Mdgh inference) behaviors. All of
the vesults obtained using observational cotegory systems have already
been described in detail in the preceding chapters., This appendix is

" a summary of the variables this reviewer reparded as most promising
given the data in the preceding chapters, A number of variables
(such as "eclarity") have been primarily studied through the use of
observational rating scales and therefore have not been covered in
this review. The rcader might he interested in learning of the promis-
ing variables which have been studied through rating szales (or high
inference procedures), and therefore these results arc also presented
in this appendix, Whenever possidle, experimental classroom studies
relevant to these varfables are also cited. These experimental studies
urce primarily limited to those in which a number of classrooms recoived
the experimental and the coatrol or comparison treatment. Studics in
which one classroom was compared with another classroom are not jncluded.

|
i
'
]

[

- The 11 varfables are:

J. Clarity
2, Varjability
- 3, FEnthusfasn
4, Task oricntation
5. Student opportunity to Jearn criterfon materjal
6. Usc of student ideasx and general indireciness
7. Criticism
8. Use of structuring comnents
9. Types of questions
10, Probing .
11. Level of difficulty of fnstruction

S I L L U T T T PR
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The research on high inference varfabliz was funded through a grant
to the reviewer from the Internationa) Assocfation for the Fvaluation
of Fducational Achfeveiient (TFA). This appenddx is taken, vithoul
revision, from a chapter vhieh the reviever (and Norma Furst of Tenple
University) prepared for a beok on teacher cducation vhich was ed?ted
by B.0O. Safth end which vid) bie pubdished by I'rent{ce-1'a]1 and the

[]{j}:mor!ran Fducational Fescarch Assoctation.
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The strongest results were obtained on the firs: five variables; the results
vere less conclusive on the last six varlables.

In the summary below, whenover the tern“eoyunting" i8 used, the
referant is to studies reviewed In this report in which observatioual
catepory systems were usad to code teacher behavior. The term "rauing"
is alvays used to refer to studicu in which rating scales vere veed
(sucl: as a rating of the amount of "clarlty” a teacher has shown 3a his

lesscns).

1. Clarityl‘

The cognitive clarity of a tcacher's presentatfon has becen studied ‘
in seven dnvestipgations in which student or observer rating were uscd,
The investigators used different descriptions of clarity: !

_a) “clarity of presentation" (lelgard ot al.,
1968; Fortung 1967; Yorlune et al., 1906),

‘h) whether “the points the tcacher made wore
celear end casy to understand” (foleaon et al.,
1963),

¢) whether “the teacher was able to explain
concepts ¢learly,...had facility with her
material and enough backgrund to ansver
her children's questions fntellipently"
(Hallen, 1st grade, 19663 Wallen, 3rd
grade, 1966).

d) whether the cognitive level of the teacher's
lesson appeared to be "just right most of the
time" (Chol) and Feldman, 1966).

e A i AR L LB A iy L LSk T s eie Baem WA R A e e nAMTN Wit Row @ gwe = . 4l ew el Yeis Rt s taTelLemRBAn e e e

The rcader should noce that all of the studices cited below employed
a nunber of variables as dependent neasures, and the results of these
studies appear {n more then one place. For example, onc study of
first grade frstruction (Wallen, lst prade, 1966) appears below under
the review of "clarsty,"” end also under "task orientation," because
both varfables were significant n that study. 7The studics are
fdentified by the namc of the fnvestigator, and a reference such as
"Fortune, 1967," or "Wallen, lst prade, 1966" rofers to the jdeutical
study whenever the same reference is used.

ERIC

s 1

(]
c.



O

ERIC

Aruitoxt provided by Eic:

A3

Significant results on at least one criterion measure vere obtaincd
in nll seven studies, In those studies for which simple corvelations
vere available, the significant corrclations ranged from .37 to .71,

Unfortunately, we are uncertain as to the low-inference behaviors
which comprise clarity. 1In studies employing low-inference Liehaviors,
investigators found that the most effeclive teuchers (a) spont less
time answering student questfons which require fnterpretation of what
the teacher said (Solomon et al., 1963}, (b) phrased questfons so that
they were ansvered the first tine withouat additional frformation or
additioral guestions interspersed before the student responted (Wright
and Nuthall, 1970), and (c) uscd fever "vagueness werds' such as "some,"
Ymany," "of course,” and "a.little," (liiller et al., 1%69). Puture
rescarch might be dirccted at determining those lov-infererce behaviors
vhose frequency of occurrence correlates with ratings on clarity, Once
these behaviors are fdentified, they can be taught in a teacher educd-
tion orogram, and the effects of tracher use of the behaviors on student
achicvement can be assessed,

Another high-fnference varfable, namely orpanization, nay bLe
similar to clarity because in the study by Solomon et al, (1963)
student and observer ratings on "cla1ity of the lesson,” "ecohercice of
the lessen' and "organization of the lesson” a)l loaded on the same
significant factor. The orgunization of the lesson has alro been studicd
using observer or student ratings on the ften "organizatfon of the lesson”
(Beigard et al., 1968: Fortune, 1967; Fortune et al., 1966), and student
vatings on seven itens scales which fncluded ftems such &s, “There is
a preat deal ef confusion durfug class mcetings' (Anderson and Walbewg,
1968; Walberg and Anderson, 1968; Valberg, 1969).

Positive relationships between ratings on the behavior Tabeled
Yorganfzation: and repgressjon-adjusted student achievement scores werc
rbtained in all the studies rentioned ahove., Significant correlations
letween vatings on organfzation and at least one student achicvement
ncasure vese obtained In four of six Imlependent studfes (Anderson anl
Walberg, 1368; helgard ct al., 1968; Fortune, 1957; Solomon et al., 1563),
The significant correlations ranged from ,34 to .67,

Future rcsenrch will be neceqsary to decernine the specific behaviors

“which conmprise "clarfty” or the training procedures which are wost 1£k01/

to achieve high ratings on the clerity of their presentatfon.
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2. Veriebility

A nunbey of studics focused on the teacher's use of varicuy or
variabildity during the Jesron, One favestigator {(Anthony, "700)

countcd the varlety of insiruvctional naterials, types of o
types of teaching Jdevices uscd by the teacher. Another 1. (0. tor
(Len, 1964) asked teachers to mark Cafly checklists on Ll 1o tov of

different activities aad materials used during socfal studics Toscone,
In ¢vwo etudies thae investipators coded the cognitive lceve) of clessroon
discourae and expressed these froquency counts as ratios so Liat the
teacher who cmployed more cognitive variation fn the disncurse yecelved
hisker scoves (Furst, 1967; Thompson and Bowers, 1968). Sipnificant
results favoring varJability vere obtajned on ot least ¢ ¢ eviicifon
vicasure in all four studics.

Other dnvestigators asked studeats or ouservers to nark rating
scales on {a) the teachar's flexibility in procedure (Solcnon et al.,
1963), (b) whother the tcacher was "edaptable” or "inflexible"

{Fortune, 1967}, and (c¢) the amount of extva cquipnent, books, displays,
resource materdals, and swudent activities (Torrance and Parent, 15606;
Valburg, 1269). Significant resuwits velating flexibility or abundance
were obtained in all four studfes, In the studies for viicer sinple
corvelations vere avallable, the corvelations ranged fro~ 24 to .54,

Both nigh-fnference and low-inference correlationa! studics have
indicated that student achicverent {s positively related to classrocns
vhere a varfety of Anstructionsl procedures and matzriale are provided,
and vhere the teacher varfes thc cognitive level of discoursz and of
student tarks. 1t scems worthwhdle to study oxporimvnlnl]y the offects
of trafning teachers to use this varfiety,

A veriable such as varfety appears (o be distinct from "flexsbility"
as defined In recent studies, TFlexIbility has been studicd b counting
any form of varjation ¢n teacher behavinr, For example, Soar (1966)
defined flexibidity as the nunber of cells fu an Intexaction Analysis
matrix nceessary to account for 60 percent of the tallies, A teacher
who used a large nuwber of different cells in the 100 cell matrix would
have a high flexibiliLy score. Of efpht studies of flexibility, none
yleldéd significent results (Flanders, 2nd grade, 1970; Flanaers, Ath
grode, 1970; Flanders, O6th prode, 1970: Flanders,?th prade, 1970,
Flaunders, 8th grade, 1970; Snider, 1%66; Soar, 1966; Yorrcyer, 1965).

In contrast, in studies of varjaliifty, not just any change was counted,
but, rather, changes of particular kinds were noted.
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3. Donthusiasn AS

Teacher enthusiasm has been assessed by

a) observer ratings on paired adjectives such as "stinulat-
ing vs dull" or “eriginal ve stereotyped," or obrerver
ratings on the extent to which the teacher was "interest—
ing and/or dyramic" (Fortune, 1567; Klednman, 1964: Wallen,
1968)

t) obuserver estimation of the anocunt of vipor and pover
exhiibited by the teacher during elassroon presoptation
Solomon et al., 1963},

¢) student ratinps on the teucher's involvemant, excitancnt,
or intercst reparding his subiect matter {Salunon ot al.,
15¢3). :

- ]
Significant resules reloting enthusiasm to stuuanat achicveneut on
at least one crifcerfon neasnre were obtained fn all five studies fn
vidch the varlable vay studied {xs= 36 to ,62), and al) nop-significant’
results were in a positive direction (rs+ .10 to .30} (Fortune, 1957;
K)einman, 19643 Solomon et al., 1963; Uollen, 1st grade, 19663 Wallen
3rd grade, 1960}, .

Although the specific, low-inference behaviors which comprisce
cnthus’asm Lave not yet been identiffed, the results from correlational
and experiicntal studies suppgest that movement, pesture, and voice
inflections comprisc at Jeast part of this variab.e {sce Rosenshine,
19704), Tiere is elso o hint that mixtures of teacher questiois,
especlally the usc of questions calling for interpretation of facts, nay
b part of the constellation perceived as enthusfasm, New studies should
be conducted to determine the low-inferance bueliaviors which coemprisc
enthusfasn, ,

It may, hovever, be possible to train teachers to be nere enthusiar-
tic even {f ve do not know the Jor fnference behaviors, In an experimental
study {Mastin, 1963) 20 teachers were given {dentical ratericls and told
to teach one lesson with enthusiasm and the other without enthusfasn,
According to the report, the teachers did not rercive further training.

The student scores on pustiest folloving these lessons consfstently and
slgnificantly favored the lessons taught with enthusiasa, Unfortunately,
there was not observatfon of the teachers' classroom behavior,
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4.  Task orjented and/er businesslike

In seven Investigations, rating scales were user! to estimate the
depree to vhich a teacher was task oricented, azhievenont oriented, and/
er busineus:like, Unfertunately, the conbinatficn of these stidies
undcr one label §s hazavdous because there 1s no way to determi.e wvhether
the diffexrent rating scales vsed can be combined under one catcgory
laheled "cask orfiented and/or busivesslike."

In two studdes the dnvestdy ators asked observers to rate the
teachers using the paired adjectives yhich Ryans (1960) jdentiiied
as conprising "Pattern Y: Dusinesslike", evading-responsible, erratic-
steady, disovrganized-systenatic, excitable-poised (Fortune, 19267;
Klelmen, 196%4), In ancther study (Chall ant Feldnan, 3946) the

~ teachers of high achicving classus vere rated by observers aes enphasiz-

Ing the stimulation of thoupht rathier thar fnforration and skiils., Tn
tvo studies (Vallen, Jet grade, 1966; vallen, 3rd prade, 39065) “echicve-
meni oriented tenchers' were rated as bheing concerncd that students
lecarn comething, in contrast to students enjoving thersuelves. Tn the
sixth study students rated thedr teacher on the estent to which the
teachier encourgged the clans to work hard nnd to do indenerdeat uud
greative work {Torrance end Parent, 1966),

Signfficant results on 2t least one erfterion weasure were obtained
In axl six of the above studies (£§ = 42 to J6)), 1n the single study
which ylolded nor-grignificent resuvits (Beldecman, 1964), studeat
ratings on “tasl: orfented” belhnvior were not analyzed scparately but
were conbined with student ratings on wliv teae’ 1's "tencher centered"
or "supil centered" Lehavior, ‘

Ratings on task oricntatior nuy be a significunt correlate of
student e-hiloement because “you get what you teach for.," Th t §s,
thoae teasters sho frecused 1pon the learning of cognitfve tasl * elitained
the highest student aehicverent {a this creal these teachers whe focused
on cther vcidvities dn the hepe that copgnitive srovth would he sblained

indirectly, were less successfird,  The above extrapelation could be
studied Ly using category systems to determine whether the tearhers
vho ave vated high in task-orientation also svend wmore closs time on
cognitive tasks and use rore rognitive rednfoisers with their students,
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It may be possible to troin teachers to be nore task orfenued
without knowing the lew-iuference behaviors wvhich comprise this varfahle,
Tn one experiment (Wittrock, 1962) one group of student teachers was
told that thelr grade in an educational psychology course would ne bascd
upon the gain thefr students attaired in Ancrican History as compared
to the gafn attained by classroom gtudents of the coatvol student
teachers. The students of the experimental teachers achieved signifi-
cantly superior growth on a stendardized achievenent test to that of
the students of the control tcachers, Unfortuna:ely, no obscivations
were made ef the ‘classroom behaviors of the teachiors in this esperimcut.

5. _Student Opportunity to Learn Crirerion Material

A major question in research of this tyra: is vhether the criterion
1nstrumcat was celevane to the Instrvuciion., When ihe students are
given a standardized prevest and posttest on readiug, end the behaviors
of the teacher are corvelated with adjusted galn scores, the iavestigators
seldom know vhether the maturial on the posttect was fndeed covered .n
th~ lessons. ’

1n three duvestinations an attemnt was made Lo as50SS the relatiou-

ship vetween the naterial covercd §u the elass and the class criterion
gcore. Two investipators (Resenshine, 19683 Shutes, 1369) inspected
typescripts of fifteen minute fessons to doternine the extent to vhich

 the material required to auswer the posttesi was covercd in tho lesson,
A third fuvestigator related the anount of time spent on various topes
within four hour-3ang Jezsons to student achievement o these topics
{Be1lack, 1946). In a cross-cultural stody favolving over no, 000
studeate in geelve couatries, the teachers were shown the eritarion
test and we.c asked to rate whether "all or most (at lesst 75%)," "som2
(25% to 757)", ov "few (less then "5%)" of their students had the
opuortuaity to learn the type of problem exeaplificd by cach test ftem
{llzaen, 1907). ‘

$ignificant correlation- beti-cen “oppertunity to leara" and student
achicvemeat were chtained in three of the tour studice (Nusen, 1967;
Rosenshine, 19€8; Shutes, 3969) (rs ~ .16 to A0y, The significant
correlations in the cross-cusiural study were o:tained for zach of four
groups of students aad represert the re 1an within country correlation
(Busea, 1967). 1hat significant yesults ¢id not occur in the fourth
study (Pellack et al., 1966) nay have been because the test items them-
selves wore not studied, :

Overal)l the rorrelnt’ons betveen reasures of opportunity to lecarn
. and student achiovunent cre positive, sipnificort, ond consistent,
Q@  Note that ia the largest of thesc studles (tusen, 1967) the teacliors

A FuiText provided by Eric .
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had never seen the tect material before arnd were asked vhether studeats
had had an opportunity to learn waterie’ of this tvpe. These results
suspest that there Is « rositive correlution between the types of
copnitive processes the students had an opportunity to learn and studen:
performance on the internationai mathematics test., (However, the
correlations are based on teacher reports amd must be corroborated by
dircet obseyvation.) One fmplication for teacher cducaticn s that

it 4s importaur to orient teachers towards copn’ “ive classroonm activitics
if ve wish to enhance student copnitive growth, Experiuwental studies
that test these fdeas vould be desfrable.

The high, significant corrclatfons obtained a:u two other studics
discussed above (Kosenshine, 1968; Shutes, 1969) can be fnterpreted as
neasurlag the degree to which teachers trained thefr students or the
criterion ftems,  Such results have fmplications for the statistical

analvses of studies of tcaching and will be discussed fu the next scction,

6. Use of Student Jdeas and Genoral Indirectness

The beh~vior, "teacher use of student ideas,” was originally
developed by Flanders (1965) and appenrs as Catrgory 3 of his Interaciion
Analysis (1A) systen.  Adthouph considerable correlatiennl and descrip-
tive rescarch has been conducted using YA, the varfable "use of student
{deas' ronains enbipuous. Flonders (1970 has attempted to solve Lhe
problems of definfrion by dividing this category fnto five sul-categories
of bLelaviora:

1. Acknowledging the student's idea by repeating the nouns and
logical connectives he has expressed,

2, Modify!ng the f{dca by rephrasfag it or conceplualizing it in

: th~ teucher's own words.

3. A lying the idea by uvsing 4t to reach an dnfereice or take
vie pext step in o lopical analysis of a prodlenm,

4. Comparing tte fdea by drawing a relationship betwecen it
ana ideas expressed carlier by the stucents or the teacher,

5. Summarfzing what was safd Ly an fndividual student or group
ol students, : :

Flanders roported {personal communication) that at least 60 per ceut
of the behaviors classiffed as Catepory 3 conslrt of sinple repetition
by the teacher of what the student said.
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Eight studies have been fcund in which counts of total uvee of
student ideas and/er counts of extended (more than three scconds) use
of student idcas wvere corrclated with neasures of student aclhiievenent.
A significant bivarfate correlition betweea teacher use of student jdeas
and student achievcment was ne: obtained in any study. Povever, fn 7
of the 8 studices correlations were positive (Flenders, 4th prade, 1970:
Flanders, 6th gradce, 1970; ¥lahders, 7th prade, 1970; Flanders, 8th
grade, 1970; Perkins, 1965; Soar, 19664 Uright and Nuthall, 1970) (vs=
.17 to 40). 1The consistency of these results supgest that the varfable,
teache. vse of studen. ideas, apncars dmportont enough to wartant more
Intensive study. :

Another variable devived from the Flanders' Interaction Analysis
matrix lias been labeled “indir:actuess." Tt censists of the combined
frequencies of teacher behavio:s labeled (2) acceptance of studenu

-feeling, (b) praise or encourapement, and (¢} use of student ideas.
Such behaviors may be similar vo the varfable labeled "emotional
clinate" (Medley and Mitzel, 1¢59),

The results of six studdes utildizing this varfable were civdlar to
those obeafned vhen “teacher us» of student idceas" was studied, Signi-
ficant results weve obtatned in one study {Flurders, Oth grade, 1970;
Flanders, 8th grade, 1970 Medley and Mitze), 3955} (4s = .32 to (A1),
Because the variable "teacher uce of studeat fdeas" is part of Lhe meve
reneral varfable "fndfrectness," beth varlables apprar to be useful for
future yascarch,

A third variable, the ratfo of 'indircet” o "dircct" behaviors,
also appears to be uscful for future study., This ratio has Leen sigui-
- ficantly related to student achievement in only one study (LaShfier, 1967)
bul positive correlations were obtained in J1 of 13 JnVCSffgnfloﬂk (xs =
12 to L41).

There have been four exparimectal classroom studies in vhich
teachers were trained (o be nore supportive, their classrooem beluviors
were cbserved, and class achievemeat scores were compared with those
obtafued in classrcoms which received a contrast or control treatment.
Unfortunately, the results were not statistically sipnificant, nor was
there a dfscernable trend in the four studies {Carline, 1969; Gunnison;
196%; MNerman et al., 1963; Miller, 39066).
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7. _Criticlsm

‘feacher use of behaviers labeled "erfticisn' or "control" has been
one of the mest frequently counted variables in process-product research,
Seventusn studices were reported in which obscrvers counted these behaviors,
Many of the i{nvestigators used more than one measure of criticism. TFor
example, in five separate studies one fnvestigator computed counts of
(a) total teacher use of crfticism ond glving of directions, (b) extended
(more than three seconds in duration) tcacher criticism and giving of
directions, and (c) teacher critdcism or dirvections in responsc to
student comrents {Flanders, 1970). Auother fnvestigacor fllunter, 1968)
developed scparate categorics for hostile or strong divapproval, neatral
or nild disapproval, dircetive statanents related to gehont, and teacher
Justificatfon of authority., Other {ovestigators (Narris and Seyrwer, 1960,
Harris et ol., 1968) divided teacher criticicw into negative motivation
and control,

Significant negative relationships betwecn some “orn of eriticiom
and at least onc criterion measurce veore obtained {n 6 to 17 studies
(Anthiony, 1967; Flanders, 7th grade, 1370; Harris et al,, 1908;

Hunter, 1968; Scar, 19663 Vallen, Ist grade, J96€) (rs = -.38 to -.61).
Both positive and negative relationshdps wvere obtained {n tvo studies
vhich ¢mployed factor analysis (Perkins, 1965; Spaulding, 1965}, and
significantly positive results were obtained in one study (Havvis and
Serwer, 1956) (x5 = .26 to .29). “n the vheole, there s a trend for
significant negative telationships between teacher erjticism end student
achievenent, but the resulte are not as strong as some of the other
variables discussed In thie paper,

1f only the dircction nf the correlation is considered, negative

corrclations between all observed meatures of criticism and all neasures
of achievement were obtained in ;2 of the 17 studies (Anthony, 1967;
Cook, 1967; Flanders, 4th grade, 1970; Flanders, &th grade, 1970;
Plaudurr, 7th grade, 19703 Flanders, Sth grade, 1970; Harris ct al.,
1868; Nuater, 1968; Sear, 1966; Hallen, ist prade, ]966: Vallen, 3rd
grade, 1966; VYright and Nuthall, 1970). 7Theee corrulations ranped from
<208 to ~.62, Posftive correlations between all meanurves of criticism
ond all measures of achievement were obtafred iu two srudies (Harris
and Serwer, 19663 Morsh, 1956), but these corrclations tended to de

enrall (rs from .05 to .29). Eoth positive and nepalive irclationships
between eriticism and achievemont were obtained in three of tha 37
studies (Flanders, 2nd grade, 1970; Perkins, 1965; Spaulding, 1965).
Jn gum, the direction of the cotrelntionq thous @ strong trend for a
negative redationship hetveen eriticfsn nd student achievenent.
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In 16 of the studics, it is possible to compare the relatfonships
of different types or intensities of eriticism to student achiuvvement,
For example, the results on '"mild disapproval’ can bLe conpared with
those on "strong disapproval” (Hunter, 1968), or the results on "re-
jecting a student response” can be compared with "veacher criticlzes
or justifies authorfty” (Perkins, 1965). 1In 10 of thc 17 studies, the
stronger form of cri:fcism had o higher nepative corrclation with
achicvemrent then the milder form. Thus, teaclhers vho use extreme
anmounts or fon.s of criticisn usually have classes which achieve less
i{n nmost subject arcas.

In ro study vas there a significant nepative covrclation betvween
mild forwe of criticism or control and student achicvenent, Such
mildd forme include telling a student that his ansver was incorvect or
providing acadenic directions. Thus there Is no evidence to suppert a
clajim that tcachers should avo!Z telling a studont he vas wrong or
should avoid giving ncademic directions.

Variables such as teacher use of differing forins of approval ond
disapproval are frequently uscd as performance criterfia in tcacher
cducation programs. But ft is {mpossible to make any specific recom-
mendations on the implicatfiuns of this researclh for teacher tvafnfng -
for two reatons. First, in corrclational studics such as these wve do
not kuow if the teacher's use of erfticism 4s sclf-initfated, results
from the character o the gtudents, or results frow an interaction f
the tcacher and students. Second, we ¢o not know {f the vaciables
libeled as approval or di-approval in onc study are comparable with
those so lebeled fn another. In futlure research there fs a nced to
subdivide these vartables into smaller units such as incrcasing levels
of affcct and tn desigh observational systems that enable us to record
the context ir. which these behaviors occur,

&, Usc of structurinp comments

Investigators who have counted the use of teacher "structuring"
etatements generally refer to steatements designed to provide an over-
view or a cognitive scoffolding for what is to happen or has happened.
Such statenents have been fdentfficd at the start and at the erd of
lessons and at the start and end sections of lessons. Teacher statements
which precede a question, statements which summarize an interchange, the
use of a clear signal to indiente when one part of a Jeason ends and
anotker begins, and verbal markers of fmportance (e.p., "Now get this™)
are among the divarse procedures used to fdentify struciuring. Teacher
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© structuring statercnts have been counted in four investigations, and

significant results were obtained in atl four (Turst, 1967; Penny,
1969; Soar, 19663 Yright and Nuthall, 1970). Structuring statements
were also cited in two 1nvesligations in vhich the signiticunce levels
vere not given (Croseian and Olson, 1969; Yortune, 1967). Although
each Investigator gave falrly precise operational definitions of the
variablie, the catepory systems used wvere so different that we cannot
make cowparisons of the rcau}l,.

In threc studies in which raters estinmated the adeguacy of the
begiandng or the ending of the lesson, there were a significant
correlations (re = ,35 to .069) betweem ratings for either the bLeptuning
oy the onling of the Jesson, there were  signfficant correlations
(rs = .35 te .69) between vatiugs for either the bepinning or the end
of *he lesson and the criterion neasure (helgard et al., 19G8; Forlunc,
1967; rortune er al., 1966). Although o1l correlations wverc ponitive,
the correlatjons were sipgnificant for Loth the beginning and the end of
the lesson in only one study (Fortune, 1967), Unfortunately, we arc
unable to deternine vhether there §s any velaticiship between the ratings
piven to the Leginning and end of the lesson, and the varjous counts of

structuring,

The results to date ndicate that the varlous forms of structuring
merft fuvdler study, but tt j¢ snpossible to gynthesize the results in
a manner vhich can be trenslated dnio teachdng competencies. Oaly
fragnoutary hints for teacher training prograns can be offered, such as,
consider providing a roderate vunber of statements before asking a
question, revicudrg at the end of a serfes of interchanges, usiag a
revicw at Lhe start or end of a Jesson, or providing rlear signals as

to wlien one part of 2 lesson ends and ancther begins,

9. .ngggupf Questions

Two elassifications. Several fnvesticators have studied the rela-
tionship between tcacher use of various types of questions (eor varied
types of classroom discourse) sand student achicvement, Most fnvesti-
gators have used a schene $n which questions are elassified {nto two
forms. Tn general, the two forms wight be Jabeled “lowor cognitive
level," and "higher cognitive level" questions, althiough fov fnvesti-
gators used these specific labels. Erch {nvestigater provided fairly
clear definitions of his cateporics, and nost inventlgators tended to
elassify questions vhich focused on "what" or “Where' as Jouwer level
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questions and questfons of "why" and "how” as higher level questions,
Nowever, classificatfons among dnvestigators overlep in such a way that
a question which was classified as lowver level in one investipation
might have been classified as higher level 3n another,

Of the seven investipations in which two types of questions were
classified, signiiicant results vere not obtained in four invesitigations
(Barris and Server, 1966; Harrfs et a3., 1968; Perkins, 1965; Wright
and Nuthall, 1970). The reports did not present sufficient detail to
specify the overail direction of ihe correlatfens, Of the three inves-
tigations fn wilch significant results were reported, the high achicving
teachers asked nore "igh level" questions in one study (Kleinman, 1964),
but asked fever Yopern ended” questfons in another study (Spaviding, 1965).
In the third study, the Lighest achiceving teachers were thosce vho mixed
convergent and diverpent questlons (Thompson and Bovers, 1968).

Thus, the classification of all questions into only two foims
has not ylelded consistent sfgnificant results or any discernsble trend.

Multiple Classifications of Discourse. Only two studics were
tound uhich vsed nuitipic classifications of teacher gquestions or Lypes
of tca her-student discovrse, Significant results were ottadned in
both (Conncrs ana Fisenberg, 19663 Solomon et al,, 1863)., 1The studics
arce not ecasily conpared becavse they differed widely in design, coding
preocedurces, and focus. Not even a teutative conclusion can be dravn on
the relatfouship betveen varions cognitive Jevels of discourse ard
student achicevement, The most useful conciusion at this point s that
claszificution of questions and/or types of dfscourse fnto ¢hree or
more Lypes appears to offer greater potential fer futvre rescarch than
the use of only two classiffcations.

JO. Probing.

The variable "probing" peneraily refers to leacher responses to

student answers in which the teacher responses encourage the student

(or another student) to claborate upon his answer. 1In one fnvestigation
the teacher “ellcited clarificatfon in a non-threatening way" (Spaulding,
1965) ond in another {(Soar, 1906) teachers were scored as encouraging
"interpretation, peneralization, and solvtion" if they asked puch a
question, or if they responded to a student $n such a nanner, 1In a

third investipation (Uright and Nuthall, 1970) various types of tcacher
responses were counted, such as rudiroction of the quostlfon to another
student, or the asking of srother question to the student who first
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answered, Significant results were obtajned in all three studies (rs
= ,29 to ,54), but the varjety of methods used to record such behavior
precluded any synthesis of the rasults, Ve can conclude only that
further study of such teacher behaviors apptars warranted,

11, Level of Difffculty of Tnstruction

Student pereeptions of the difficulty of the fustruction have been -
assessed in four studies through student questionmaires. One fuvestdi-
gator (Yalberg, 1269) uscd a seven item scale which contained items
such as, "the class is best suited for the smartest students.” However,
twvo of the dtems 31 the difffculty scale may refer to the eptitude or
brightness of the students in the elass: "Students n the ¢lass tend
to be much brighter than those fn the rest of the school" "Many sLudanL
$n the school would have difficulty doinp the advanced vork of the cluss‘”
Because the challenge of the course and the brightness of the students
arc both In the same scale, it is fmpossihle to deternine feom the data
whether the neasured student perception of "difffculty” is a function
of the teacher's approach, the ability of the class, or an interaction
of the tvo, C ‘

In the internetvfonal study cited above, (lHusen, 1967) students were
asked to rate the difficulty of Jearnsng wathematics on a five point
scalc, 1o the third study (Nikoloff, 1966) & specially prep: red question-
naire wou developed to assess how strict the teacher was in demanding
high standards §n Englssh composition. In the fourth stucv (Torrance
and Parcent, 1966) onc of the cuestimnnafre stoms was: This class §s ond
of the hardest in the school.

There was a clear, signfficant relatfonship betwcen student percep-
tion of difficulty and student achievement §n two of the four rtudies
(Torrance and Parent, 1966; VWalberg, 1963) (r = .44), and no discernable
trend in the other two studles (Husen, 1967; Nikoloff, 1965).

Student perception of level of difficulty appears te he a fascinating
arca for future study because in tvwo studies perceptlons of difffculty
vere posftively related to achfevement. However the issue is more com-
plex because in the stidy with the strongeat results (Walberg, 1969)
mean perceptions of difffculty fn this specfol physics program were
Jower than perceptions of difffeulty of the regular physies progran.
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Summary of process-product results

Summary of stronpest findings. O all the variables which have been
investipated in | proccfﬂ—ncoluct studles to date, five variables have
strong support from correlational studies, six variables have less sup~
port, but appear to deserve future study. The five variables which
yielded the strongest relationships with neasures of student achicvement
aire: clarity, variability, enthusincm, task orientation and/or bussincss-
like behavior, and student opportunity to learn., The six less strong
variables ave: use of student ideas and/or teacher indirectness, use of
criticism, use of structuring comments, us: of multiple Yovels of dis-
course, probing, and perceived difficelty of the course. The relation~
ships are positive for ten of the variables and negative for use of
criticdsn,

Sunmasry of non-signdficant results. At fivst glance, the above 1is
of the strongest findings mav appear to represent mere cducational
platitudes, Thedr value cav be apprecisted, lowever, only vhen they
are compaicd to the behiavioral characteristics, caually virtuous and
Yobvious" which have not shown significent or consistent relationships
with achicvement toﬂQq}t. These varfables, whick ave taken from the
larger reviews Posenshire 1970a,b), are liftod below, and the wethod
by which they vere nscessed follows In parenthesis: non»ve)le apvroval
{counting), pradsc (counting), wamth (ratfrg), ratio of all indirccl ve-
haviors to all direct tracher behaviors, or the 1/D ratio (counting),
flexdbility (counting), westfons or fnterchanges classifjed into two
types (counting), teacher Lelk (counting), student talk (counting},
student participation (rating), number of tecachcr-student interactjous
(counting), student absence, teacher absence, tcacher time spent o
class participation {ratinp), teacher exprrience, and teacher knowledge
.of subjcct arca. 1t is porsible that future studics enploying fnproved
designs ond improved analvses of the data, or future reviews of tha sanc
lteralure may yield soncewhat different conclusfona. However, such
caution works both ways~-ori canitot claim that the above non-signifscant
variables are corrclate of student achievement untfl he can marshal
supportive date. o
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